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This is the size of 


the needle shown in the macro- 
photograph on the left. It has been 
threaded with copper wire and 

fine nylon. We cannot illustrate the 
wire actual size; no printing 
process is sensitive enough to show 


a line .0005” thick. 


At BICC we draw wires as fine as 
this for a wide range of 
micro-miniature applications. We 
also enamel them with Bicelflux 


self-fluxing polyurethane based enamel. 


If you have any fine wire problems, 
discuss them with our engineers at 

BICC Wire Mill Division, Prescot, 

Lancashire. 


They know the answers. 


FOR THE FINEST ; 
COPPER WIRE 


BRITISH INSULATED CALLENDER'S CABLES 
LIMITED 


21, BLOOMSBURY STREET, LONDON W.C.1 


AD5 
11W W—001 FOR FURTHER DETAILS. 
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’ ANOTHER 
- STEP 


Fused ohms circuit provides 


i) 


An improved AvoMeter increased protection against 


inadvertent overload. 


Model Mk I 


improved temperature 


This new model incorporates increased sensitivity coefficient oer whole range. 
in the lower AC ranges and wide frequency charac- : 

teristics, with the traditional AvoMeter features in- : Now Measures uP to 
cluding the AVO automatic cut-out mechanism and 
interlocking rotary switches for quick range selection. 


400 amps d.c. 


With the aid of a range of d.c. shunts measurements 
can be made up to 400 amps. d.c. 


AN y ® EL TW AVOCET HOUSE, 92-96 VAUXHALL BRIDGE ROAD, LONDON, 8.W.1. Victoria 3404 (12 lines) 


A8/9 
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INSTRUMENTAL 
POPULARITY The 


Popularity, as certain youthful 
musical groups have found after 
losing pieces of shirt and locks of hair 
to their admirers, can be a two-edged 
sword. Blind adulation by fanatics 
en. masse places a heavy burden on 
the object of admiration to live up 
to an expected standard. 

Pop-singers, for one reason or 
another, retain the height of popu- 
larity for relatively short periods, 
probably, the cynics will say, because 
each is no better or worse than his 
predecessors. 

On the other hand, our 700 series 
of measuring instruments ‘ topped 
the charts’ over seven years ago 
and is still the most popular single 
design of meter. Admiration for this 
type has, if anything, increased since 
it was first developed, and is far 
from blind, but popularity in this case 
poses us no problems because we 
know the 700 series reflects the 
reputation we have built up over the 
years and it can stand up to the most 
critical examination. 

Don’t get the idea, though, that 
this is an antiquated design. Its 
continued popularity- lies in the 
length and clarity of the scale, its 
adaptability to special dial markings, 
and the clean lines of the case beloved MODEL 703 es MOVING COIL Se agen 
of equipment stylists; all features ath : 
which commended the 700 series 
when it was introduced and will do 
so for many years to come. 

Orders for 702’s, 703’s and 705’s 
keep flowing in, but far from tearing 
our hair out or losing our shirts, 
we stuck out our necks a few months 
ago and added the miniature 701 to 


DE 


Illustrated above is the Model 703, approximately actual size. 


the range. The scale length is nominally 34in. and the movements available 
Naturally, users of the 700’s have are moving coil, rectifier, moving iron and thermo couple. Also 

at chel: disnceal (ie duis Etiess in the series are Models 705 (scale length 43in.), 702 (scale length 

Turner service in respect of special : Pore bh 13; hich! : 

variations; fittings and dial maslangs. 2in.) and the miniature 701 (scale length Iin.) which is eminently 

The descriptive literature gives de- suited to portable applications. 

tails of self-contained ranges, and we 

are able to supply external fittings for Full details of ranges and fittings are given in Catalogue No. 85/25, 


extended ranges when required. 
Our dial manufacturing service should 
need no introduction, and we can 


produce dials carrying markings to ERNEST TURNER 


specification, whatever the units 


Weng ante ELECTRICAL INSTRUMENTS. LTD 


customers is the manufacture of 


available on request from: 


instrument cases in colours—although CHILTERN WORKS : HIGH WYCOMBE 
our standard colour for opaque ; 
mouldings is black, other colours BUCKINGHAMSHIRE ENGLAND 


can be supplied to order at little 


extra cost. Tel: High Wycombe 130] 
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6-W. STEREO AMPLIFIER KIT. Model S-33. 
3 watts per channel, 0.3% distortion at 2.5 
w/chni., 20 dB N.F.B. Inputs for Radio (or Tape) 
and Gram., Stereo or Monaural, ganged controls. 
BGNSIENVICY: 200! MV a. sive scveceoscesenes <adee £13 7 6 


6-W. HI-Fl STEREO AMPLIFIER KIT. 
Model S-33H. An inexpensive stereo/mono 
amplifier with high sensitivity for lightweight 
miniature ceramic pick-ups (e.g. Decca Deram). 
Two-tone grey: Perspex panel. £15 17 6 


5-W. HI-Fi MONO AMPLIFIER KIT. Model 
MA-5. A general purpose amplifier based on 
the S-33. Separate bass and treble controls, 
gram and radio inputs. Suitable for most crystal 
pick-ups. Printed circuit. ............... £10 19 6 


HI-FI STEREO AMPLIFIER KIT. Model S-99. 
18 w. output. Ganged controls. Stereo/Monaural 
gram., radio and tape recorder inputs. Push- 
button selection. Grey metal cabinet. Printed 
CIP CHIE CONSELUCEION: ccc..seccuseoseecesecces £27 19 6 


HI-FI SINGLE CHANNEL AMPLIFIER KIT. 
Model MA-I2. [0 w. output, wide freq. range, 
LOW AISEGrEION so .5 ccsriyoscs tec ccecseetevsae £11 18 0 
MONO CONTROL UNIT KIT. Model 
UMC-I. Ideal for use with MA-I2 or similar 
amplifier. Output 0.25 v..........:...c000- £8 12 


STEREO CONTROL UNIT KIT. ° Model 
USC-I. Push-button selection accurately matched 


ganged controls to + IdB. Accepts inputs from 
most tape heads and any stereo or mono pick- 
MITER Cedi ethene sects oaecsadssarscsdevscecsdeste £19 10 O 


**GLOUCESTER” HI-FI CABINET KIT. 
Mk. | houses Record Player, F.M. Tuner, Stereo 
Amplifier, records, etc. Mk. Il will house a Tape 
Deck, in addition. 46in. long, 30in. high, 2lin. 
deep. ‘“‘In the white’’ for finish to personal 
taste. Mk.1 £17 3 6 Mk. Il £18 10 0 


**COTSWOLD ” HI-FI SPEAKER SYSTEM 
KIT. Acoustically designed enciosure ‘‘ in the 
white. 26in. x 23in. x [44in. Complete with |2in. 
bass speaker with 2in. speech coil, elliptical middle 
speaker, pressure unit to cover the full frequency 
range of 30-20,000 c/s. Cross over unit, level 
OUESCH CLC. |, cova devecsagenccatoneteseadecs’ £23 4 0 


**COTSWOLD MFS” SPEAKER SYSTEM 
KIT. Based on the standard Cotswold. Only 
36in. high, [64in. wide, [4in. deep. For those 
requiring best results in small rooms... £23 4 0 


**MALVERN ” HI-Fl EQUIPMENT CABI- 
NET KIT. Will house all your Hi-Fi equipment. 
** Left in the white ”’ for finish to choice. Size 
BIR OE LI Fasoccccesedrocntcvciecsuiessieuss £18 | O 


HI-Fi SPEAKER SYSTEM KIT. Model 
SSU-I. Ducted-port bass reflex cabinet ‘‘ in the 
white.’’ Two speakers. With legs...... £11 12 0 
WVISNOUOLIOSS vse uccricedoapoanssscccssSesdauhe £10 I7 6 


ELECTRONIC WORKSHOP KIT. Model 
EW-I. 20 exciting experiments can be made. 
No soldering. No extra tools needed £7 13 6 


MULTIMETER KIT. Model MM-IU. Ranges 
0-1.5 V. to 1,500 V. A.C. and D.C.; 150A. to 
15 A. D.C.; 0.20 to 20MQ. 44in. 50uA. meter. 

£12 18 0 


RESISTANCE-CAPACITANCE BRIDGE 
KIT. Model C-3U. Measures cap. 10 pF to 
1,000uF , res. 10002 to 5MQ and power factor, 
5-450 V. test voltages. VVith safety switch. 

£10 10 0 
AUDIO SIGNAL GENERATOR KIT. Model 
AG-9U. 10 c/s to 100 kc/s., switch selected. 


Distortion less than 0.1%. 10 v. sine wave output 
metered in volts and dB’s. ............... £22 10 0 


AUDIO SINE-SQUARE WAVE GENERA- 
TOR KIT. Model AO-IU. Covers 20 c/s. to 
150 kc/s. in four ranges with choice of sine or 
square waves. Size 93in. x 64in. x 5in. £14 15 0 


@ Deferred Terms available on all orders above £10. 
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DAYSTROM 


DEPT. W.W.8, GLOUCESTER, ENGLAND 
A subsidiary of Weston Instruments Group, Manufacturers of the 


WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS | ADDRESS 
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NEW! 5” Flat-face GENERAL PURPOSE 
OSCILLOSCOPE KIT Model 10-I12U. An 
Outstanding ’scope. ‘fY’’ sensitivity 10 m.V. r.m.s. 
per c.m. at | kc/s, Bandwidth 3 c/s to 4.5 Mc/s. T/B 
10 c/s to 500 kc/s in 5 steps...........0cseeeee £32.12.6 


DE-LU XE LARGE-SCALE VVM KIT. Model 
IM-I3U. Measures a.c. and d.c. volts 0.1-1,500 V. 
in 7 ranges. Res. to 1,000 MQ in 7 ranges. 
6in. Ernest Turner precision meter. Modern 
styling with unique gimbal mounting... £18 18 0 


VALVE VOLTMETER KIT. Model V-7A. 
7 voltage ranges d.c. volts to 1,500 a.c. to 1,500 
r.m.s. and 4,000 peak to peak. Resistance 0.1Q 
to 1,000 MQ with internal battery. D.C. input 
impedance. || MQ dB measurement has centre- 
zero scale. Complete with test prods, leads and 
standardising battery ...........ceceeeeeee £13 18 6 


R.F. PROBE KIT. Model 309-CU. 
with Model V-7A 


HIGH VOLTAGE PROBE KIT. Model 
HV-336. For use with Model V-7A... £2 19 6 


23in. SERVICE ’SCOPE KIT. Model OS-I. 
Light compact, portable for service engineers. 
Dim. 5 x 8x [4$in. long. We. 1OdIb.... £21 18 0 


ELECTRONIC SWITCH KIT. Model S-3U 
(Oscilloscope Trace Doubler)...... £12 18 0 


R.F. SIGNAL GENERATOR KIT. Model 
RF-IU. Provides extended frequency coverage 
on six bands from 100 kc/s-100 Mc/s. on funda- 
mentals and up to 200 Mc/s. on calibrated har- 
MOMICS eee hs coeds dathisaweslendlemebactewes £13 8 O 


STABILISED POWER PACK KIT. Models 
MSP-IM and MSP-IW. Input 200-250 v., 40- 
60 c/s. A.C., fully fused. Outputs: H.T. 200-410V 
D.C. at 20-225 mA. in 3 switched ranges. Size 
I3in. x 84in. x 9$in. 

MSP-IM (with meters) ...........sceeeee £36 12 6 
MSP-IW (without meters) ............ £29 17 6 


AUDIO VALVE MILLIVOLTMETER KIT. 
Model AV-3U. | mV to 300 V A.C. 10 c/s. to 
BOON G/Ssics Nace losndscepdtcecse ccs aeosteeees £16 10 0 


GRID-DIP METER KIT. Model GD-IU. 
Functions as oscillator or absorption wave meter. 
With plug-in coils for continuous frequency 
coverage from 1.8 Mc/s. to 250 Me/s.... £10 19 6 
Additional Plug-in Coils Model 341-U extend 
coverage down to 350 ke/s.  .........08- 17 6 


DECADE RESISTANCE BOX KIT. Model 
DR-IU. Range 1-99,999Q in IQ steps. Ceramic 
switches throughout. Current rating from 500mA 
to 5mA. according to decadesincircuit £10 8 0O 


DECADE CAPACITOR KIT. Model DC-! 


For use 
£113 6 


Capacity values 100uuF to O.1IIuF in 100upyF. 
SHEPSitcal castes serene rerstoaawatasrecocetees #47 5 0 
PUBLIC ADDRESS AMPLIFIERKIT. Model 


PA-I. A multi-purpose unit suitable for vocal 
and instrumental groups. 50 watt output. 
4 inputs for guitars, mics., etc., two heavy-duty 


speakers, magic eye vol. indicator, variable 
tremolo, elegant cabinet. Send for full details 
£54 15 0 


MITIIIt iti rer risa y 
= 


INTERNATIONAL MAIL ORDER SCHEME 


covering the American Heathkit range of 
250 models 

Direct from U.S.A. to your U.K. address. 

Illustrated American catalogue and_ full 

details can be obtained from us for I/- post 

paid. : 


PTTTRT IIIT rit ita 


@ Prices include free delivery in U.K. 


LTD. | 


NAME 
(Block Capitals) 


@ All models available assembled. 


Full details of model(s) 


STAND 
the RADIO SHOW 
32 


Now available! GENERAL COVERAGE 
COMMUNICATIONS RECEIVER KIT. 
Model RG-I. Frequency coverage from 600 ke/s. 
to 1.5 Mc/s. and 1.7 Mc/s. to 32 Mc/s. in 6 switched 


bands. Many features include: Half-lattice crystal 
filter. Send for full details ............ £39 16 0 
AMATEUR BANDS- RECEIVER KIT. 
Model RA-I. 10-160m. _—Half-lattice crystal 
filter. Switched USB, LSB for SSB. 

Full details on request — .........ceccecesades £39 6 6 


Q MULTIPLIER KIT. Model QPM-I. A self- 
powered unit (220-250 v. 50-60 c/s) for use 
with communications receivers to provide 
both additional selectivity and signal rejection. 
Model QPM-|I for 470 ke/s. IF Either 

Model QPM-16 for 1.6 Mc/s.1F Model £8 10 0 


‘“*“MOHICAN ” GENERAL COVERAGE 
RECEIVER KIT. Model GC-IU. Fully tran- 
sistorised. Frequency coverage 580 kc/s. to 30 
Mc/s. in five bands. Electrical band spread on 
five additional bands covers amateur frequencies 
from 80-10 m., B.F.O. tuning and Zener diode 
stabiliser. Send for full details............ £37 17 6 


AMATEUR TRANSMITTER KIT. Model 
DX-100U. 150 w. D.C. input. Covers all amateur 
bands from 160-10 m. Self contained including 
Power Supply. Modulator and V.F.O. £79 10 0 


AMATEUR TRANSMITTER KIT. Model 
DX-40U. From 80-10 m. Crystal controlled. 
Power input 75 w. C.W. 60 w. peak controlled 
carrier phone. Output 40 w. to aerial. Provision 
forms VE Ones cintdetencecssssecstcaeeccanse es £33 19 0 


SINGLE SIDEBAND ADAPTER KIT. Model 


SB-10U. May be used with most A.M. trans- 
mitters with certain provisions. Allows full 
use of existing equipment for SSB...... £39 5 0 


VARIABLE FREQUENCY OSCILLATOR 
KIT. Model VF-IU. Calibrated 160-10 m. 
fundamentals on 160 and 40 m. Ideal for our 
DX-40U and similar transmitters...... £10 17 6 


‘“OXFORD” DUAL-WAVE LUXURY 
TRANSISTOR PORTABLE RADIO KIT. 
Model UXR-2. Ideal as a domestic, car or 
personal receiver. Send for full details £14 18 0 


4-WAVE TRANSISTORISED PORTABLE 
KIT. Model RSW-I. 7 Transistors and three 
diodes. For Short and Medium wavebands (200- 
550, 90-200, 20-40 and I1-16 m.) in solid leather 
case fitted with retractable whip aerial £19 17 6 


TRANSISTOR PORTABLE RADIO KIT. 
Model UXR-I. Pre-aligned I.F. transformers 
printed circuit and a 7 x 4in. high-flux speaker, 
Realitiide casein... crecseseceucncoteaesncs cues £12 Il O 


A.M./F.M. TUNER KIT. Tuning range 88-108 
Mc/s. (F.M.) 16-50, 200-550, 900-2,000 m. A.M. 
Available in two units sold separately. Tuning 
Heart Model AFM-TI £4/13/6 inc. P.T. 1.F. amplifier 
and Power Unit (AFM-Al). Complete with metal 
cabinet and valves £21 16 6. Total £26 10 0 


HI-FI F.M. TUNER KIT. Tuning range 88-108 
Mc/s. Available in two units sold separately as 
follows: Tuner Unit (FMT-4U) with 10.7 Mc/s. 
1.F. output £2 15 Qinc. P.T. I.F. Amplifier and 
Power Supply (FMA-4U). Complete with case 
and valves £13 3 0. Total............ £15 18 O 


TRANSISTOR INTERCOM KITS. Models 
XI-1U and XIR-1U. Ideal for home or business 
use. Up to five Remote Stations operated with 
each Master. Units housed in mahogany veneered 


cabinets. 9 v. battery operated. 

DREAMER) (MaASCOR ir wecesacs as ts ceeevecscsese £10 19 6 
CURL WL (Remote)iciiec...cercseccecdessne £4 7 6 
TELEPHONE AMPLIFIER KIT. Model 
TTA-I.. Transistor circuit. Inductive pick-up 
coil, built-in speaker and vol. control £7 9 6 


Prices on request. 


————--——-—-———~—-—-~—+ 


Please send me FREE CATALOGUE (Yes/No).............:ecseceeeeeeeseneees 
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the new SG66 


The new SG66 low frequency signal generator 
provides both sine and square wave output down to 
5c/s. Of entirely new design this latest addition to the 
established range of Advance low frequency 

signal generators covers in five switch-selectable 
stages the frequency range 5c/s to 125kc/s. Noise 
content at all signal levels is less than 0.25% 

and distortion less than 1% at 1W. 

With sine wave output alternative impedances of 6002 
floating and 59 unbalanced are available with 
continuously variable output levels from 0 to 30 r.m.s. 
and from 0 to 1W, respectively. 

The square wave output is adjustable from 0 to 30V 
peak to peak, maximum rise and fall time being 

0.75us over the whole frequency range. 

Nett price in U.K. £80 


11W W—009 FOR FURTHER DETAILS. 
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’ J1 a robust sine-wave signal generator 


WIRELESS WORLD ~ ; 5 


eae. | 
Advance 
ein \\ frequency signal generators 
These five instruments are built to take hard use and 


some provide both sine and square wave outputs with 
minimum hum and noise content at all signal levels. 


bring you five low 


H1 a signal generator covering the frequency range 
15c/s te 50kc/s. The instrument is accurate to +1% 
or -+-1c/s, whichever is the greater, and the extremely 
stable frequency output can be either sinusoidal 

or square wave. Frequency stability combined with 
robust construction make the H1 a very suitable 
instrument for laboratory and field use. 


Nett price in U.K. £40 


previding frequencies between 15c/s and 50kc/s ata 
maximum level of 1W. The output voltage is 

variable up to a maximum of 25V r.m.s. with a source 
impedance of approximately 6002. A 20dB 6002 
Attenuator is incorporated which also provides a more 
accurate source impedance if required. _ 

An eutput of at least 0.5W is available at the 50 
terminals which can drive the Advance Vibrator V1. 


Nett price in U.K. £42 


Service Approved—J1A (Type CT433) 
Joint Service Catalogue No. 6625-99-943-4059. 


J2 this instrument is identical to the J1 with the addition 
of a first grade 2in. square meter, calibrated from 

0 to 40V a.c. The meter conforms to B.S./1954 and is 
previded with a knife edge pointer. 


Nett price in U.K. £47 


$G81A a wide range signal generator—15c/s to 
200kc/s—providing a maximum output of 1W into 6000 
with frequency accuracy of +19% +1c/s on the lower 
ranges and +2% on the top range. Output voltage 

may be varied between 20mV and 25V r.m.s. into 6002. 
Output impedance is 600aQ centre tapped, balanced 

or unbalanced with respect to earth or 3009 unbalanced. 


Nett price in U.K. £110 


ADVANCE ELECTRONICS LIMITED, INSTRUMENT DIVISION 


Reebuck Road, Hainault, Ilford, Essex. Tel: Hainault 4444 
S AI/I2A 
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FLEXIBLE REMOTE CONTROL 


offering facilities for making prototype flexible remote No. 130 (.130 in. dia.) for controls up to 4 inches long. ‘ 
controls as required, without flexible casing. No. 150 (.150 in. dia.) for controls up to 6 inches long. 

The Remote Control Flexible Shafts in these Outfits cover 

the range of torque loadings required for volume controls, 

wave change switches and condensers used in electronic, Longer controls with flexible casing made to order. Detailed 

radio and television equipment. Parts and Price List available upon request to Dept. W. 


MNIBUSTRIAL BDIVISION 
Oo P) 
A A) THE S. S. WHITE DENTAL MFG, CO. (G.B.) LTD. 
Lg Third Avenue, Denbigh Road, Bletchley, Bucks. 


11W W—011 FOR FURTHER DETAILS, 
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SELF CONTAINED RANGES 


20,000 o.p.v. 
50 megohms 
Overload cut-out 


COMPREHENSIVE 
MULTIMETER 


MODEL 88B 


SELF CONTAINED RANGES 


D.C. volts 0.1 to 2.5 Kv. in 13 ranges. 
A.C, volts 1 v. to 2.5 Kv. in 11 ranges. 
D.C. current 50 A te 10A in 14 ranges. 
A.C. current 1 MA to 10A in 11 ranges. 
Resistance 1 ohm to 50M in 5 ranges. 
Decibels — 10 to + 68 dB in 9 ranges. 
Total 63 Ranges! 


ADDITIONAL FEATURES 

% Robust Taylor centre pole moving coil 
40 2A movement. 

% 5-inch mirror scale with coloured arcs. 

se Reverse polarity switch. 

* E.H.T. adaptor for 25 Kv (Model 488). 


Capacitance and inductance ranges with 
adaptor (Model 388). 


& High quality leather case patible. List Price £23. 1 0.0 


Write for full details. 
TAYLOR ELECTRICAL 
INSTRUMENTS LTD. 


Montrose Avenue, Slough, Bucks. 
Telephone: Slough 21381. 


41W W—012 FOR FURTHER DETAILS. 
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i" STUDIO 
Celestion Bl SERIES 


2 CO-AXIAL MODELS with 


12° diameter— 20 watt capacity 


* Special Hi-Flex 


surround (Fundamental Smooth frequency response (30-18,000 cs) 
resonance 35 c/s) 


* Powerful ceramic magnet 
(180,000 Maxwells) 


“* Separate voice 
_ coils for bass 
and treble 


* Controlled cross-over at 4kc/s 


~ * Compression 
HORN-LOADED 
treble unit 


* High frequency level or ‘brilliance control 


De luxe model : 
CX 2012 Price £16.10.0d. 


You are invited — 

Don’t miss the demonstration of these 

| loudspeakers at the REMBRANDT 
Name ae ae : HOTEL, Thurloe Place, S.W.7 on 

Madceae Friday, 28th August, 12 noon — 9 pm 


| Celestion Ltd., Ferry Works, Thames Ditton, Surrey | 
Please send me details of the ‘STUDIO’ Series Loudspeakers 


——_—— —_———————X— I LE CP 
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the loudspeakers with 
umm 4©O years’ experience 
behind them 


these attractive features... 
* Plastaflex surround he: diameter 16 watt eapaciiy 
Wide frequency range (30-15,000 c/s) 


(Fundamental resonance 
35c-s) 


%* Two separate a | / =. * Ceramic magnet 


price Saee | (88,000 Maxwells) 
bass and tretle - 


* Axially mount 
treble unit 


* Pure electrical cross-over 
at 4kc/s 


Standard model. 
CX 1512 Price £11.10.0d. 


Suppliers of loudspeakers to the B.B.C. 


STUDIO 
SERIES 


CELESTION LTD. Ferry Works, Thames Ditton, Surrey. Telephone: EMBerbrook 3402/6 
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LISTENING TO MUSICIN THE HOME 


for the closest approach to the original sound 


The design of QUAD is such that it will harmonize with both contemporary 
or traditional styles ... its ease of installation is an important practical asset. 
See it, for. example, in the new modular fittings by Heals of London. 
Illustrated brochure on request from Ref. w.w. 


Acoustical Manufacturing Company Limited, Huntingdon, Hunts. Tel: Huntingdon 361. 


11W W—016 FOR FURTHER DETAILS. 
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RANGE OF 
OUPERLATIVE 
MEASURING 
EQUIPMENT 


) 


Type 874-LBA Slotted Line-a high-quality precision instrument 
invaluable for vhf/uhf work not requiring the very high precision pro- 
vided by Type 900-LB. For VSWR and impedance measurements from 
300 to 5000 Mc/s. Residual VSWR below 1:07 to 4 Gc/s. Probe penetra- 
tion completely adjustable. 


Type 900-LB Precision Slotted Line-—without doubt, the most 
precise slotted line available today. For the ultimate in VSWR and 
impedance measurement from 300 to 9000 Mc/s. Residual VSWR 
below 1-002 at 1 Gc/s, below 1:01 to 9 Gc/s. Impedance 502 + 0:1%. 


Type 1607- A Transfer-Function and Immittance Bridge. The only 
instrument that gives direct measurement between 25 and 1500 Mc/s of 
all parameters of transistors, diodes, valves and two- and four-terminal 
networks, active and passive. 
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GENERAL RADIO PRESENT an advanced, versatile, accurate, 
complete, line of instruments and accessories for the 
frequency spectrum from 20 to 9000 Mc/s. Z 


> 


Type 1602-B Admittance Meter — 
an instrument with no equal within 
its frequency range. Measures ad- 
mittance, impedance, VSWR from 
20 to 1500 Mc/s. Basic accuracy 3%. 
Direct reading. Unequalled speed 
and simplicity of measurement. No 
sliding balance. 


COAXIAL CONNECTORS AND ADAPTORS 

Two complete ranges of quick conneci-disconnect coaxial 
components -the most precise, versatile and practical sexless 
precision connectors commercially available. 


Series 900 for ultra-precise measurement and standardisation. 
VSWR below 1-002 to 1 Gc/s, below 1:01 to 9 Gc/s. Impedance 
502 + 0:1%. Leakage better than 130 db. below signal level. 
Overall diameter only 144”. 


Series 874 for general laboratory use. VSWR typically below 
1-02 to 4 Gc/s, below 1-06 to 7 Gc/s. Very low leakage. Locking 
and non-locking types. 


EVERYTHING YOU NEED TO COMPLETE YOUR 
VHF/UHF MEASURING EQUIPMENT 
A complete range of ancillary equipment is available including 


oscillators, standard and sweep generators, detectors, power 
supplies, sweep drives, etc. 


CLAUDE LYONS 


CLAUDE LYONS LIMITED - INSTRUMENTS DIVISION 


76 Old Hall Street, Liverpool, 3 - MARitime 1761 
Southern Offices: Valley Works, Hoddesdon, Herts. 


(Hoddesdon 4541) 1D4/ 10448 
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HALTRON offers you the most comprehensive stock in the world. 3,000 types of receiving, special purpose, transmitting 
tubes and transistors available at short notice. A permanent stock of 4,000,000 tubes always ready for prompt despatch. 
Comprehensive export price list is available at your request. 


MINISTRY OF AVIATION APPROVED. INSPECTION «+ AIR REGISTRATION BOARD APPROVED INSPECTION 


HALTRON 


Sees HALL ELECTRIC LIMITED 


Haltron House - Anglers Lane - London N.W.5 
Tel: Gulliver 8531 (10 lines) Telex 2-2573 
Cables: ‘‘HALLECTRIC LONDON NW5”. 
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DUBILIER CONDENSER COMPANY (1925) LTD. 
Ducon Works, Victoria Road, North Acton, London WS. 
ACOrn 8671 (6 lines) 


Dubilier have been making resistors for over 

40 years. Ugly great brutes they were in those days. 
But one learns a lot about resistors in forty years. 
How to cram ten times the wattage into one 
hundredth of the space, for instance. 

Today, we have types like the BTT, an insulated 
resistor a shade over three eighths of an inch long, 
and the high stability carbon, even shorter and — 
barely thicker than the wires which connect it. In 
fact, you could contain them both comfortably 

on the back of the same postage stamp! 

If you are looking for a new order in smallness in 
resistors, give us aring. No order could be too 
small (or too large) to interest us. Why not start 
by asking us to send you our latest technical 

data and brochures. 


_ WHAT WE KNOW ABOUT RESISTORS WOULD FILL A BOOK, 


BUT THE RESULT 
WILL GO ON THE 
BACK OF A 

POSTAGE STAMP! 
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ORYX 


THE WORLD’S SMALLEST 
SOLDERING IRON 


DESIGNED FOR MICRO - MINIATURE 
ASSEMBLIES + HAIR SPRING SOLDERING, ETC. 


actual 
size 


BRIEF SPECIFICATION: 


Model 5 
Voltage 6v 
Watts 5w 


Heating-up time 18 SEC 


WEIGHT - 4 GRAMMES Temperature 320°C 


Tip Size ve" (1.6mm) 
(Interchangeable) 


SEND FOR ILLUSTRATED LEAFLET TO :— 


W.GREENWOOD 


ELECTRONIC LTD 


677 FINCHLEY ROAD LONDON N.W.2 
Telephone:- SWISS COTTAGE 3383-4 


DISTRIBUTORS FOR THE ORYX GROUP 
11W W—020 FOR FURTHER DETAILS. 
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Let us bring you in the picture 


from the U.H.F point of view... 


_..with this high performance { LINE TRANSISTOR TV TUNER 


Though designed for use in hybrid receivers incorporating transistorised I.F. amplifier circuits this tuner will, 
however, find ready application as a low noise “front end” in contemporary dual standard valve receivers, 


considerably increasing range and performance. 
Compared with the present-day valve counterpart this tuner offers these advantages:— 
@ Lower noise. e Provision of A.G.C. facilities. 
@ Higher power gain. @ Lower power consumption. 
@ Lower radiation. @ Reduced physical size. 
BRIEF PERFORMANCE. DETAILS 
POWER GAIN Average |6db at 470 Mc/s, 2Ildb at 860 Mc/s. 
NOISE FAGTOR Average 8.5db at 470 Mc/s, IIdb at 860 Mc/s. 


GAIN REDUCTION with A.G.C.—20db. 
1.F. REJECTION = 50db. IMAGE REJECTION = 55db over the band. 


ATTENTION ! Tuner Production Engineers 


LOW INDUCTANCE TUBULAR | Type CAPACITY RANGE 
CERAMIC TRIMMER CAPACITORS por NY al iat en Rane 
Designed specifically for use in U.H.F. | ae | 0.35pf 2 foe 
tuners and possessing a high degree of 48/5 2. 6pf 13. Spf 

| 48/6 | 1.0pf. | — 6.0pf 


mechanical | stability. 


Home and Export enquiries io:— 


SYDNEY S. BIRD & SONS LTD. sales & Technical Liaison Office, 


3 Palace Mansions, Palace Gardens, Enfield, Middx. 
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Warning: ignitrons, thyratrons and motor-generator sets 
are now obso/escent—the IR 71RE series of epitaxial, high 
power, high voltage thyristors can do the same work 
cheaper, more reliably, and in a smaller space. 


IR have developed an epitaxial process capable of prod- 
ucing 70-amp high power thyristors rated up to 7500 PRV 
with controlled avalanche characteristics. There is no 
other high power thyristor with such advanced perform- 
ance, nor will there be for a long time to come. 


For facts which will make radical rethinking essential in 

; the power control industry, contact IR at Oxted for details 
of the new.71RE series, and of the full range of IR thyristors 
— 3-150 amps, 50-15-1500 PRV. 


INTERNATIONAL RECTIFIER 


S 


Immediate off-the-shelf delivery from IR distributors—phone : wt < 


SSS 


GLASGOW DOUGLAS 8671 + (MIDDLESEX) SKYPORT 1314 - COLCHESTER 6173 - LEEDS 35114 
(LONDON S.E.27) GIPSY HILL 6166 » PORTSMOUTH 61785 + LEICESTER 25071 - CRAWLEY 28700 


- International Rectifier Europe S.A. - 38 Avenue Des Arts - Brussels - Belgium - Telephone 11.17.38/74 - Telex 02/22201 


INTERNATIONAL RECTIFIER CO. (GREAT BRITAIN) LTD - HURST GREEN * OXTED - SURREY - TELEPHONE OXTED 3215 - TELEX RECTIFIER OXTED 8819 
11W W—022 FOR FURTHER DETAILS. 
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EXPORT ONLY 


FAMOUS 


P.C.A, 


Offices and Works 


WIRELESS SET 
No. 62 


Export 
only 


TROPICALISED 


SENDER /RECEIVER 
for AM/RT & C.W. 


Considerably lighter and easier to operate than 
Wireless set No. 


Frequency range 1.6 mc/s. to 10 mc/s. in two 
overlapping ranges. M.O. or crystal control. 2 flick 
frequencies. Netting by Zero Beat Method. 


Single tuning control (Send and Receive frequencies 
are automatically the same). Internal P.S.U. for 
125V-21D:.G: 


Overall measurements 
20tin. x 10}in. x 123in. 
Weight 30 lbs. 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 — 


HALLICRAFTER TRANSMITTERS 


TYPE BC-610-E 


Frequency range 2 mc.—18 mc. Three pre-tuned 
channels selected by switch. Master Oscillator or 
crystal operation. 


450 w. power output on key. 350 w. on telephone. 
120 v. A.C. 50/60 cycles supply but special auto- 
transformer 120/220 v. for 220 v. operation made by 
Hallicrafter can be supplied additionally. 


Tube complement: oscillator 6V6 (1); doubler or 
buffer 6L6 (1); intermediate amplifier 807 (2); 
Power amplifier 250TH (1); HV rectifier 866A (2); 
voltage regulator VT139 (3); audio drive 2A3 (2); 
modulator 100TH (2); rectifier 5Z3 (2). 


Complete with Speech Amplifier BC-614-E; Aerial — 


Tuning Unit BC-939-B; full range of Tank Coils 
and Exciter Tuning Units; Microphone T-50; 
Key and Connecting Cables IN BRAND NEW 
CONDITION. IMMEDIATE DELIVERY. 


RADIO 


Telephone: RIV 8006/7 


SWITCHBOARD 
MAGNETO 10 LINES 


Designed for use under extreme tropical conditions. 
Accommodates 10 lines and any type of magneto 
telephone can be used as extension instruments. 


Alarm buzzer. Lightning protectors fitted to each 
line wire. All cords rubber covered. 


Dimensions 14#in. x 
92in. x 53in.. 
Weight 23 Ibs. 
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CARTRIDGE 
PROFESSIONALS 


The BSR C1 ceramic cartridge is unequalled 

in quality and value. Professionals choose the 

C1 because of its outstanding performance. You, 
too can buy this cartridge with a specification 
comparable to designs costing very much more. 
The C1 plays 78’s and L.P.’s, mono or stereo, 

it has a stylus pressure of only 2-6 grammes; 
high compliance of 5.2 x 10° cm/dyne 

and channel difference less than 3dB. 


a Sa 


cartridge 


CROC CHHHSH ROTH HTRHKROSOHO CREE SaeeaeRseES PTET UTI) 


Fits all arms with centre hole 
or standard +” fixing centre 


Stereo Cartridge with double 
tipped sapphire stylus 


£2 a 6 a 5 inc. tax 


@ With diamond LP/s tip Po hae are 


£3.9. 8 MO tress 


Please send me full technical specification of 
the C1 Ceramic Cartridge (eq 


Please send me details of the complete range of 
BSR equipment 


Please send me details of my nearest BSR 
stockist 


ADDRESS scien oes ne rare = Weta s 


BSR LIMITED, MONARCH WORKS, OLD HILL, STAFFS. 
Wi 
BE OCEC OHH EGEH ESA EEHEEREHORSEH HEE AEREE Seeecee eoneeuencoee Secoesvearresenereressees as 
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AUDIO TRANSFORMERS 


Latest innovation by Gardners is a range of high quality driver and output transformers for transistor audio amplifier circuits. 
42 standard types are available in a series of ratings for circuits of 750 mW to 120 W (frequency range 30 c/s to [5 kc/s) including 
high power units for operating P/A systems. Ask for supplement G.T.8 to A/F brochure G.T.4 for full information. The A/F 
brochure contains details of a new range of plug-in octal-based fully screened microphone and line matching transformers for 
professional use (frequency response -+-0.5 dB, 30 c/s to 20 kc/s) and particulars of a new range of standard microphone trans- 
formers (frequency range +1dB, 50 c/s to 10 kc/s), new modulation transformers up to 100 W for studio and telecommunica- 
tion use, and many new output transformers for modern audio circuits. 


*If you are professionally engaged in the electronics industry, we will also be pleased to send you a copy of the Gardners Industrial 
Catalogue, containing details of over 1,000 types of transformers and chokes. This publication will be kept up-to-date with amendments 
and additions as they are issued. Write today for your copy on your company’s letter-heading. 


Gardners 


GARDNERS TRANSFORMERS LIMITED, 
to crow is one thing—to produce is another! SOMERFORD, CHRISTCHURCH, HANTS. 
TEL.: CHRISTCHURCH 1734. 
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Hlustrations 
actual size 


The dip-coated silver-mica construction of the Erie 
EDM Series Capacitors provides outstanding stabil- 
ity, reliability and close tolerance characteristics 
coupled with versatility. 


Wkg Capacitance-pF Operating temperature range: 
; —55°C to +125°C 


100 1-1000 20-18000 | 5410-40000 Minimum capacitance tolerance: 
300: T- 820 20-12000 | 510-30000 “2% or O.SpF, whichever is greater 
500 T- 510 | 20- 8200 | 510-16000 : 
1000 E 20- 5600 | 510-10000  —-& factor: ia 
- 1500 - 20- 2900 | 510- 7000 1000 minimum* 
2000 Ss 20- 1400 | 510- 4000 Temperature Coefficient: 
2500 _ | 20- 750 | 510- 2500 Generally —0 to +70 ppm/Ct 


* except for very low values 
texcept for low values 


Write for EDM /iterature 


ELECTRONIC COMPONENTS 


ERIE RESISTOR LIMITED GREAT YARMOUTH NORFOLK Telephone 4911 Telex 1720 
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(Regd Trade Mark) 


FOR FULL INFORMATION 
Apply Direct to: 


ADCOLA PRODUCTS LTD. 


ADCOLA HOUSE 
GAUCEN ROAD 
LONDON S.W.4 


PRODUCTS LIMITE D ki 


WIRELESS WORLD 


SOLDER!ING 
EQUIPMENT 


Telephones: 
MACaulay 4272 & 310! 


Telegrams 
SOLJOINT LONDON S.W.4 


AUGUST, 1964 


ELCOT LANE 
MARLBOROUGH - WILTS 


TELEPHONE 657 and 658 


WIDE BAND UHF AERIALS 


for BBC2 now and ITV2 


FIVE STAR QUALITY AERIALS 


% Anodised elements for protection 


3% Modern plastic moulding techniques used for con- 
vected reflector and parasitic elements giving longer 


life 


% Staggered spaced elements for maximum perfor- 
mance with all channel band width 


x Multi element reflector giving high back to front 
ratio 


+* Maximum efficiency of matching by using labora- 
tory developed collector plate—without any other 


matching device 


Model Description Gain | Bd ae 
: Ratio Price 
ee 
UF/H3 3-element. Head only with clamp 7.0 DB | 18.0 DB | 31/6 
UF/H5 | 5-element. Head only with clamp | 8.25DB/ 19.5 DB | 36/6 
UF/H7 7-element. Head only with clamp | 10.5 DB | 24.5 DB | 41/- 
UF/H10 | 10-element. Head only with clamp | 12.5 DB | 26.0 DB / 47/- 
UF/H12 | 12-element. Head only with clamp | 13.5 DB 28.0 DB | 51/- 
UF/H14 | 14-element. Head only with clamp | 15.0 DB | 29.0 DB | 55/- 
UF/H18 | 18-element. Head only with clamp | 16.25DB | 30.0 DB | 70/- 
UF/H22 | 22-element. Head only with clamp | 17.0 DB | 31.0 DB 85/=— 
PLEASE STATE LARGE OR SMALL CLAMP REQUIRED. 
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on need... 


* |LLUMINATED: 6 DIGIT DISPLAY 

* TIME, PERIOD AND FREQUENCY MEASUREMENT 

* 100mV SENSITIVITY 

* PRINTOUT FACILITIES 

* CRYSTAL OSCILLATOR ACCURACY + 1 PART IN 108 
* OPERATING TEMPERATURE 0 — 45°C 


PACKED AND DELIVERED IN UNITED KINGDOM 


For full information write today for Leaflet 231D1 


RACAL INSTRUMENTS LIMITED, WESTERN ROAD 


DIGITAL INSTRUMENTATION BRACKNELL, BERKS. TELEPHONE: BRACKNELL 941. TELEX 
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A new range of amplifiers 
and tu ners by In commonwith all Whiteley Hie tele 


equipment, this new range of amplifiers 
attains an exceptionally high standard 
of performance—a standard reached by 
a combination of the most advanced 
radio/audio techniques, superb crafts- 
manship and a vast fund of “‘know 
how’’—38 years of it! 


The W.B. 8/10 Amplifier is a compact unit 
built on one chassis. It is suitable for either cabinet 
or shelf mounting and is intended for use with 
crystal pick-ups, tuner units and tape reproducers 
having their own pre-amplifiers. 


The Stentorian V.H.F. tuner has been 
introduced as a logical auxiliary to the W.B. 
amplifiers and is designed to take full advantage 


W.B. 12/14 Amplifier This is the heart of any of B.B.C. Band Il transmissions and is able to 
sound reproduction system and_ particular receive frequency modulated signals in the 88 to 
attention has been paid to circuit design, layout 100 Mc/s band. When used in conjunction with a 
and appearance. From first to last, each W.B. amplifier, power is obtained’ from the 
Amplifier is constructed by craftsmen and as amplifier, but a separate power supply is available 
will be seen from the specification, it incor- giving the required 240 v. at 25 mA. and 6-3 v. at 2A. 


porates all the latest refinements in technique 
and embodies only top grade components. 


Write today for full 

specification or get 

in touch with your 
local dealer 


| Stereophonic Control Unit Provision is made 

for mic. pick-up, tape and radio inputs. Two input 

positions are provided for the pick-up, one 

for variable reluctance corrected for R.LA.A. 

recordings and the other for crystal type pick-ups, 

| the sensitivities being 7m/vand70m/vrespectively. 

Inputs are at the rear of the control unit in two 

_| rows of phono sockets marked left and right for 

the two channels. Designed for use with two 

W.B.12 Amplifiers, power for its operation being 
obtained from either of the Amplifiers. 


WHITELEY ELECTRICAL RADIO CO LTD - MANSFIELD - NOTTS 


Telephone: Mansfield 1762/5 ° London Office: 109 Kingsway, W.C.2 | 
SEE SETS BR LR SS TC STOO SETS 
WBI75 
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!!READ NO FURTHER!!! 


We've yet to hear of a company that meets 
orders faster than Newmarket Transistors Ltd. 
As transistor specialists we make a point of 
having our complete NKT 400 power and 
NKT 300 Intermediate power range in stock, to 
meet your immediate requirements. Really big | 
orders require time, naturally — but not as Data sheets for all types from NEWMARKET TRANSISTORS LTD, 
much as you might think. Try us, and see. (P.T.B) EXNING ROAD, NEWMARKET. Tel : Newmarket 3381 _ 


DENMARK: Oskar Pade, 4 Ingersvej, Charlottenlund, Copenhagen. FINLAND; Ingenjorsbyran Pluton, Kristinegatan 8A, 13 Helsingfors, 
SWEDEN: Forslid & Co. A B., Radmansgatan 56, Stockholm NORWAY: H. Meltzer, & Co., Rahasgaten 17, Oslo |. 
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this unique test set 
does the job of four? | 


AWA AUDIO/ULTRASONIC TEST SET A211 


Amplifiers for instance. You’d need up to four separate test 
instruments to carry out a full check..This unique test set does 
it all and so saves you hundreds of pounds. How? By means of 
plug-in modules—each module providing a separate and specific 
test facility. The AWA A211 is a test set for complete evaluation 
of audio and ultrasonic amplifiers, filters and transmission circuits. 
It’s compact, fully transistorised and completely portable. And 


because it’s transistorised it operates for long periods from rela- For detailed information and 
tively small batteries. Power modules for battery or mains specifications, write for descrip- 
operation are available and are easily interchangeable. tive brochure which also des- 


eeaater ae Wireless (Australasia) Dine hasn’t LAL ease i cribes the A310 MF/HF Test Set 
thing in designing this unique test set. They’ve even recessed the 
handle to make stacking easier for you. and A410 VHF/UHF FM. Test Set. 


hate mn ee er 


| e ENGINEERING PRODUCTS DIVISION ‘| 
i AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED | 
j 47 York Street, Sydney, Australia. : 
Please send me a free copy of brochure describing the Modular Series Test Sets. ] 
| I 
i NAME... cc) snssssiinstpuipietnst tp cimetias etencttie bate e ee Seth Ai dat cd re per iii 
I 

i ADDRESS)... sions dee eee eee ea er ! 
| wwi. | 
eS SS SS NT NY SO Se ee Se eee ee ee oy ee oes ees sees es sm ml 
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: [a a and — 
j "RELAY. i | LATCHING 


Operate Volts 6, 12, and 24 volt Contact Material ...... Gold alloy or Dimensions & Weight Zin. x Zin. x 
D.C. will pull-in occurring at 80% of Palladium +zin.—0.8 oz. 


rated voltage. Variations of coil resist- Power Consumption 500 m/w (at Dielectric Test ......... 1,000 ~=— volts 
ance are available on special order. rated voltage) RMS 60 cps. 
Operating Tempera- Other Printact features include Bifur- 
Operating life exceeds 5,000,000 opera- CUT OR ia eck meteten cosy —30°. C to cated contacts; Double-break contacts; 
tions when contact load is from dry +95° C at Balanced armature; Enclosed housing; 
circuit up to + amp. 24 volts. D.C. rated voltage - Plug-in application; Encapsulated coil; 
Operate Time ......... 3 to 7 m/s. Self-wiping contacts; Inherent snap- 
See Table Il action, greater switching versatility. 


S1500 RELAY 


A.C. or D.C. Operating. Coil up to 10,000 ohms. Single or double 
winding. Contact, Material—Silver, Platinum. Spring set— 
6 change-overs. Light Duty Maximum. Fixing same as 600T Relay. 
Standard or Tropical finish. Dimensions—length 24in. Height - 
din. Width Zin. < 


MINIATURE PLUG-IN RELAY 
Operate D.C. Volts 6 to 100. Operate 
Time 6 m/s. Release Time 4 m/s. Twin 
Contacts. Temp. : —I0° C to +40°C. 
Mounting rack can be supplied for 36 
Relays P.O. 19in. x 3in. These racks 
can be cut to any size. 

Quantity up to 10 at 16/- each. 

Further discounts according to quantity. 


TYPE: 3000 Delay Relay 

This relay can be supplied with operate/delay 
up to 25 seconds from supply of 6 to 50 volts D.C. 
Release delay up to 25 seconds with trigger 
circuits to Iz volts D.C. Energised from 6 to 
50 volts D.C. Contacts maximum 6 change-overs 
light duty. 

With adjustable resistor giving plus or minus 
2 seconds of nominal figure on operate and release 
relays. 


: TYPE: 3000 Transistorised Relays 

T.1 Operates from 300 to 500 micro/amps. 
at IZ volts D.C. 

T.2 Operates from 3 to 5 micro/amps. at I+ volts 
D.C. Maximum contacts 2 change-overs 
light duty or 2 change-overs heavy duty. 

T.3 Operates from 15 to 30 micro/amps. at 
Iz volts D.C. Maximum contacts six change- 
overs light duty. 


7 DAY PROTOTYPE SERVICE 
A.1.D., A.R.B. 


ADMIRALTY APPROVED 


i Capable of carrying 30 amps. 
at 250 vy. A.C. with maximum build up of 4 makes 3000 TYPE P.I. 


; aaa TYPE: 3000 30 amp. 


or 4 breaks. Coil: .! to 80,000 ohms. Plug-in Relay 


A. D. S. RELAYS LIMITED 


89-97, ST..JOHN STREET, LONDON, E.C.1. Tel.: CLErkenwell 3393/4/5 
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There are 30 other models, too. There ARE several other makes of soldering 
instruments. Big ones. Small ones. Good ones. We’ve seen them. We 
don’t make the biggest ones. Or the most expensive ones. Or the most 
elaborate ones. We DO make the smallest ones. And the widest range 


Brochure W5 post free on request. We make the best. Always have. May we send you details? 


LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey. 
Telephone: CROydon 8589 
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FANE HIGH FIDELITY LOUDSPEAKERS 
Full Range of Heavy Duty Types for All Purposes 


CAST ALUMINIUM CHASSIS. EXTREMELY ROBUST 2in. DIAMETER VOICE COIL ASSEMBLIES 


; Frequency Impe- Main handling Flux Total Voice Diam, Baffle Net 
Model Cone response dance resonance watts density flux coil of Hole weight 
C.p.8. ohms C.D.8. RMS, gauss Maxwells winding Chassis Ibs. 
122/10 Single | 25-5000 16 32 or 75 20 10,000 100,000 Copper 12in lin 6lbe, 
122/10A | Dual ‘| _ 10-1500 15 32 or 75 20 10,000 100,000 | Aluminium | 12in Lin Gite. (8 6 ea 
122/12 Single | 25-5000 16 32 or 75 20 12,000 160,000 Copper 12in. lin. 6lbs 
“yoon2a | Dual 30-15000 15 38 or 75 20 12,000 160,000 | Aluminium I2in lin, |: Gis. | 
122/14 Single | 25-5000 15 32 or 75 22 14,000 186,000 Copper 12in Lin. | tbe ae 
129/14 Dual 30-15000 15 32 or 75 22 14,000 186,000 | Aluminium | 12in. hin), | Capea 
122/17 Single | 25-6000 15 32 or 75 25 17,000 | 226,000 | Copper 12in. in, fe Togas 
“yaq7A «|S Dual 30-17000 15 32 or 75 25 17,000 226,000 | Aluminium | 12in. | iim. | lOjibs. | 
152/12 Single | 25-3500 15 30 or 75 20 12,000 160,000 Copper | bin. | 13m. | iba 
152/124 “sDask | ag-asovo |" a5 | s00r76 | % 20.4) 1R000 | ae0,900 | Mimbinjum | aon,” | aegis 
wala | Single | 25-8500. | 25 | 90or75 | 2a. | 14000 | 186,000-| Comper | dsm. ee 
"152/144 *| ~‘Dual__—'| _30-15000 15 90.or75 -|- 23. | 14000 - | 186,000 | aluminium | asim, | > adymao lt Smee 
1/17 | Single | 25-4000 | 15 | S00r7% | a5 | 17,000 | 998,000 | Copper | casm, ~~ 13gin. | 19gtbe. | ae 
“359/17A.—=«|~Ss Dual 30-17000 1 |) 300r75 | a8..| 317000. | 20¢000.| Alaminfas (> ams "43¢in. | Lops, 


EXTRA HEAVY DUTY TYPES WITH 3in. DIAMETER POLE PIECES 


153 Single 30-3500 15 40 or 75 40 14,000 375,000 Copper 15in, 13}in. 201lbs, 18 ens, 


ToppeEagaceE lpr aRePeTRCET es oon erm eesnan Seren Cea (ema, meamemmcrumeeae caas-tassres prea Cee ne aS ee TION | ET 


16 30 or 75 60 14,000 375,000 Copper 18in. 16}in. 22\bs. 25 ens, 


AVAILABLE THROUGH ALL SOUND EQUIPMENT STOCKISTS 


Manufacturers’ enquiries to: Sole distributors to Wholesale and Retail Trade: ee 
FANE ACOUSTICS LTD. LINEAR PRODUCTS LTD. . 


HICK LANE : BATLEY, YORKS. ELECTRON WORKS : ARMLEY, LEEDS 
11WW—034 FOR FURTHER DETAILS, ' 
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AS A CAREER OR AS A FACINATING HOBBY... 


THERE IS AN [CS COURSE FOR YOU ! PRACTICAL INSTRUCTION ! 


By taking an ICS specialized home study course 
you gain a sound theoretical and practical know- 
ledge of valve and transistor circuits and servicing 
work while building your own 5-valve receiver, 
‘transistor portable (or a.f. amplifier), signal gen- 1 


erator and multi-test meter. All under expert 

| tuition! 

ICS Construction Courses have been specially 
written and designed by experienced radio engin- 
eers to enable YOU to learn easily and quickly, ; ee 

_ in your own home, in your own time. Assembly and use of signal generator and multi-test meter 
ICS training will take you from basic principles (especially valuable in servicing work). 
to advanced applications of various circuits, 

_ all made up from the kits supplied. 


With the ICS Complete Radio and Electronics 
| Construction Course you get SIX kits, including 
_ testing instruments, tools and first class compon- 
| ents. And, what is most important, a personal 
| library of Instruction Manuals. 


If you are making a career in the Radio industry, 
you will be interested in the wide range of exa- 
| mination and specialist diploma courses offered 


by ICS. These include:— Construction of 5-valve 2-waveband A.C./D.C. superhetero- 
| Radio and Television Engineering, In- dyne receiver, and a number of instructional experiments, 
dustrial Television, Radio and Television using testing instruments. _ 
Servicing, Colour Television, Electronic 
Technicians, Servomechnisms, Radio- 
Electronic Telemetry, Instrumentation, 
Principles of Automation, Calculus for 
Electronics, Digital and Analogue Com- 
puters. 
_ Specialized coaching for Grad. LE.R.E., 
| City and Guilds Telecommunication Tech- 
| micians’ Cert., Radio and T.V. Servicing 
Cert. (R.T.E.B.), P.M.G. Certs. and Radio Construction of 6-transistor (with semiconductor diode) 
Amateurs’ exam. 2 waveband portable, and a number of instructional experi- 
IP EXAMINATION STUDENTS COACHED UNTIL SUCCESSFUL ments including a.f. amplifier with microphone pre-amplifier. 


SC Vn sce (eee ME ee SS Ge RS Gee! Ge) ee GS eee 


For full details ICS (DEPT. 225) INTERTEXT HOUSE, INES RES Simian ernie uh ats alan ie ee wy eb 
PARKGATE ROAD, LONDON, S.W.I! | 


of ICS Radio and syosveeepavistnsceansaneqeenseraeceeavunssctesansnecesouinsassccassnenee | 
Electronics Courses Cece Cree Encode cccecesesseneed aes eres seesesorersereeesdeseetees so enceviuedese 
post coupon 


roo INTERNATIONAL GORRESPONDENGE SCHOOLS 


Member of the Association of British Correspondence Colleges 
11WW—035 FOR FURTHER DETAILS. 
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Kolectric present their MECHANICAL 
RELAY LATCH 


This latching device 
enables the P.O. 
3000 type relay to 
be held in the closed 
position when the 
coil is de-energised 
and until manually 
released. 

Does not impair the 
versatility of the 
contact arrange- 
ments, nor affect 
the normal mounting 


Position, 
WILL TRIP AND IHustrations show 3000 Type 
HOLD ON Relay fitted with ‘‘ Remote ”’ 
A.C. OR’ D.C. and ‘‘Local’’ release latch. 
IMPULSE 
EITHER TYPE CAN BE FITTED TO 
Please send for YOUR EXISTING 3000 TYPE RELAYS 
illustrated leaflet. IN A MATTER OF MINUTES 


STANDARD 3000 TYPE RELAYS 
BUILT TO SPECIFICATION 


Quotations by Return of Post. Prototypes within 48 hours. 


THE ‘*REMANENCE”’’ RELAY 


This is a 3000 type relay capable of latching in the 


energised position after the supply is removed, 
until a suitable releasing current is applied 
in the opposite. direction. This 
releasing current is controlled 
by two methods :— 


|. With a single coil, 
by reducing the operat- 
ing current in reverse. 


2. With a double coil, 
via a pair of -contacts 
employed on the relay to 
energise the second coil. 


Information on any contact 
arrangement to be em- 
ployed can be obtained on 
application. 


ie 


AUTOMATIC ~ 
COIL WINDING MACHINE ad 


Type A/l1 (25-50 S.W.G.) RENTENTIVITY 


Type A/lX (19-46 S.W.G.) 


Ministry of Aviation 
Approved Inspection 


incorporating ALL these refinements: 


Dustproof construction 

* P @ RELAYS Type 600 @ Polarised @ AC Relays @ High Speed @ 
aah 4 ert A Uniselectors @ Latching Relays @ Magnetic Counters @ Miniature 

+ Provision for simultaneous winding of several coils Sealed Relays. Available from stock or supplied to specification. 


* Micrometer traverse setting ; ELECTRO- MAGNETIC COUNTERS 


TESTED AND or ALL 
GUARAN- D.C, 
sc Wire gauge indicator engraved with various settings to 3 CLES VoCraee 


which machine can quickly be adjusted ¢ 


3% Instantaneous re-set turns counter reading up to 100,000 
turns. 


%& Efficient wire tensioning stand supporting two reels of 


Salts _7 MINOR 
MAJOR TYPE = TYPE— 
% Cadmium- or chromium-plated steel parts Size 6 x 1; x ’ HIGH SPEED 
Izin. 17/6. A Size 4 x I x lin. 

Po 8 PL 


25/-. P. & P. I/-. 
A fully illustrated leaflet quoting complete technical speci- 
fications is available. We will be pleased to send it to you 


on request. 
SINCLAIR HOUSE, THE AVENUE ‘ Dept. ““W,” 9/10, MALLOW STREET, OLD ; 
OE CTRIC TD EALING, LONDON W.13 STREET, LONDON, E.C.1_— Tel. CLErkenwell 3661/2 
Tel.: PERIVALE 9066 
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TRANSISTOR 


A.C. VOLTMETER 
TYPE TM2B 


PORTABLE INSTRUMENTS 
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Measures From 
50.V to 500V 
on 12 Ranges and 
can be used as 
an Amplifier 


SPECIFICATION 


VOLTMETER RANGES 
1.5mV, 5mV, 15mV....500V f.s.d. 


ACCURACY 
+2% of reading +1% of f.s.d. at 1 ke/s. 


dB RANGES 
—80dB to +56dB relative to ImW into 6000. 


FREQUENCY RESPONSE 

-+3dB from 6 c/s to 250 kc/s. 
+0.7dB from 10 c/s to 100 ke/s. 
-+-0.2dB from 20 c/s to 50 ke/s. 
+0.1dB from 30 c/s to 30 kc/s. 


INPUT IMPEDANCE 
1.8MQ and 10pF on 1.5V to } 
500V. 

>0.8MQ and <60pF on 5mV 
to 500mV. 

>0.5MQ and <65pF on 1.5mV. 


INPUT NOISE LEVEL 


<15uV for zero source resistance. 
<30uV for 100kQ source resis- 
tance. 


AMPLIFIER RANGES 


10dB steps up to 60dB with 
frequency response and _ input 
impedance as above; 80dB gain 
from. 10 c/s, to 30 ke/s with 
input impedance >50kQ. 
Output 1.5V to 10kQ. 


MICROVOLT INDICATOR RANGE 
<150uV f.s.d. <10uV readable 
from 30 c/s to 30 kc/s. 


MAXIMUM INPUT VOLTAGES 
75V A.C. and 350VD.C. on “mV”. 
750V A.C. peak plus D.C. on “V”’. 


SUPPLY 


Self-contained PP9 batteries; typ- 
ical life 1,000 hours: or A.C. 
Mains when power unit is fitted. 


SIZE AND WEIGHT 
10in. high x Gin. wide x 4in. 
deep; 6 pounds. 


Price complete with batteries 
and low capacity lead............ 


Mains Power Supply Unit...... £9.0.0 extra 
Leather Carrying Case ......... £3.10.0 extra 


Fully detailed leaflets available on our full range of portable instruments. 


LEVELL ELECTRONICS LTD 


PARK ROAD, HIGH BARNET, HERTS 


Telephone: BARnet 5028 
11WW—038 FOR FURTHER DETAILS 
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TOROIDAL POWER 
TRANSFORMERS 


HEAVY DUTY 
TOTALLY ENCLOSED 
COMPOUND FILLED « 
LOW MAGNETIC FIELD 


*  AUTOC-Transformer 1000 Watt 
200 - 250 to 100/115/150 volts 
Price £8. 10. 0d. 


* |SOLATING-Transformer 400 Watt 
200 - 250 to 115/230 volts 
Price £9. 5. Od. 


* LOW VOLTAGE-Transformer 400 Watt 
200-250 to 25/50 volts 
Intrinsically safe: series parallel 
L.T. windings: wall or floor mounting 
Price £8. 19. Od. 


All types: qe” x TR” x 22” overall 


cable entry: Grommet or conduit 
Weight: ONLY 14 Ibs. 
Delivery: Ex. Stock. 


Trade & Export enquiries invited. 
Quotations for non-standard 
items in quantity 


made by 
AVEL. PRODUCTS LTD. 


distribufed by. 


AVELEY ELECTRIC LID 


SOUTH OCKENDON ESSEX 


TELEPHONE: SOUTH OCKENDON 3444 
TELEX. 24120 AVEL OCKENDON 


: 11W W—039 FOR FURTHER DETAILS, 
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NOW! A Helipot 
for the Laboratory 


saves time in experimental circuits — 


Based on the successful Model T-10-A, the new Beckman 
HELIPOT Model LP-10 Precision Laboratory Potentio- 
meter sets the same high standards, yet is priced lower. 


For experimental applications, where temporary circuits 
are frequently altered or rebuilt, the LP-10 can be quickly 
set to a known resistance and positively locked, in one- 
fifth of the time required by a five-dial decade box. 


Utilising a Series A ten-turn HELIPOT precision 
potentiometer and matching DUODIAL turns-counting 
dial, the LP-10 provides high resolution with extremely 
fine resistance and linearity tolerances. 


Write for Data Sheet P.10 


® Registered Trademark 


INSTRUMENTS LIMITED 
GLENROTHES FIFE SCOTLAND 


Beckman’ 


Fullerton, U.S.A. Geneva Munich Paris Cape Town 
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If you are a 

junior or senior 
technician, a graduate 
or professional 
engineer, aiming 

to advance to 


higher 


status. 


this 


33 


This new brochure describes the wide area of study, extending into every application of electronic 
engineering, which C.R.E.I. (London) offers for 1964. The revised programmes bring the student right 


up to date with modern developments and techniques. 
arrangement of studies appropriate to the technical level of each programme. 


The flexibility of the C.R.E.l. system provides an 


Every course offers a 


clear-cut path to increased knowledge, linked with everyday problems and experience. 


The student works at his own pace. 
ORG Est: 


entire course. 


Special programmes for the City and Guilds of London 


C.R.E.I. 


C.R.E.I. 
are available 


Courses 


Electronic Engineering Tech- 
nology 


Mathematics 
Engineers 


Telecommunications 
Automation 

Radar 

Servo Systems 

Space Electronics 

Nuclear Engineering Tech- 
nology 

City and Guilds of London 
Institute Telecemmunication 
Technicians’ Syllabuses. 


for Electronic 


student is allotted a highly qualified tutor who 
maintains a personal interest in his progress throughout the 


in: — | 


On enrolment each 


Walpole House, 173/176 Sloane Street. 


_—_— i ee ee ee 


Institute Telecommunication Technicians Syllabuses Nos. 49 
and 300 have been prepared by C.R.E.I. (London), who are 
members of the City and Guilds of London Institute. 


Some 30,000 students are currently taking C.R.E.1. Courses 
throughout the free world. 


(London) (Dept. WW45), WALPOLE HOUSE, 173/176 SLOANE STREET, LONDON, '3.W.1 
Please send me (for my information and entirely Please send me (for my information and entirely y 
without obligation) full details of the City & Guilds | without obligation) full details of the Educational | 
Programme. (C. & G. SUBJECT 49) | Programmes offered by your Institute. 
Ey tse yr. [7] 2nd. yr. (J 3rd yr. (4th yrs ie aac pola ie Je NE che nee : 
| [-] Supplementary Studies (Subject 300). | | | 
| ALTO RESSiooceccnueenavenerotesat ne semeniott cst acreselen sc saw enemes 
PP 3 Ne Sa 8 eee ER ee oN | | 
| ROPE ESS eh eee ee tase ee a etal j | Maesine beaiasisnrelsisieiat clale is einicibjole a\sinissimisie oisris.slele 0\9\01s inlwaieinisielnie\oleis\aipaig.elsie | 
| | | ELECTRONICS EXPERIENCE © cots ccascwigve: shins estenese | 
See ttira sates sabre rales neice sn sax cites wae toi aelslsmiewta’etelse'aisiege\sieisiseres | 
| Educational and Technical Background | | epee a ate Meee iy ethsicles as tad eokecaron saatemw tenet ti sikics\qseies | 
ISD Pig oh RES a Une Mette errs oe | Aral ekste: SRS A eae eee a ne Dist ee 
| C.R.E.I. (London) (Dept. WW45) | C.R.E.!. (London) (Dept. WYV45) | 


Walpole House, 173/176 Sloane Street. 
i 
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SPECIAL PURPOSE 
LOUDSPEAKERS 


Illustrated is the io Coverage 50/OLS 

Outdoor ‘‘In Line ’’’ Radiator. This speaker is 
probably the most efficient outdoor unit of its kind, 
handling a maximum input of 50 watts, f 


It is absolutely impervious to all climatic conditions. 


A range of various Brackets are available for site 
fixing—Scaffold, Wall, etc. 


This speaker is one of a complete series of special 
purpose enclosures, amplifiers, tape decks, etc. 
manufactured by Sound Coverage Limited. 


Prices together with details from. .. 


sound coverage limited 


SALES AND DEVELOPMENT GROUP: 
7-9 KEW GREEN, RICHMOND, SURREY. 
TELEPHONE: RICHMOND 5438/9 
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COILS AND I.F. TRANSFORMERS IN 
LARGE-SCALE PRODUCTION 
FOR RECEIVER MANUFACTURERS 


P.9 SERIES 10 mm. x 10 mm. x 14 mm. Ferrite cores 6 mm. 472 kc/s operation. 
Single- Scared I.F.s and Oscillator Coils. 


P.55 SERIES 12 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 472 kc/s operation. 
Single-tuned I.F.s and Oscillator Coils. 


1.41 SERIES 25 mn. x 12 mm. x 20 mm. Ferrite cores 4mm. 472 kc/s operation. 
Double-tuned Ist oa 2nd I.F.s and Single-tuned 3rd I.F. complete with 
diode and by-pass capacitor. 


These ranges are available to manufacturers in versions suitable for most of the popular 
types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors 
to be used provided that bulk quantities are required. 


OUK WINDING CAPACITY NOW EXCEEDS 
50,000 ITEMS PER WEEK 


On the most up-to-date and efficient machines backed by a skilled assembly. labour torce 
for all types of coils and assemblies. 


Weymouth Kadio Manufacturing Co., Ltd., School Street, Weymouth, Dorset 
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FOR RAPID 
PRECISION | 


Wiretess Worip 


ANTEX IS PURPOSE-DESIGNED 


for speed and efficiency in soldering Printed 
Circuits, Transistors, Micro-Miniature Assem- 
blies, Deaf-Aid Equipment and similar products. 


ANTEX INCREASES PRODUCTION 
ANTEX Irons weigh only 2-3 ounces. Stream- 
lined to give absolute finger-tip control and 
ensure increased production of 5% to 10% 
compared with ordinary soldering irons. 


ANTEX CUTS PRODUCTION COSTS 

So easy to use — ANTEX reduces operational 
fatigue, with resulting drop in reject output. 
ANTEX, having the lowest leakage current of any 
miniature iron, virtually eliminates all risk of 
damage to transistors. 


ANTEX FOR RELIABILITY 

Guaranteed for 1000 hours’ continuous production 
—on fine work giving a potential of well over a 
quarter of a million trouble-free soldering points. 


ANTEX BITS are really INTERCHANGEABLE 
ANTEX patent design gives instant interchange- 
ability of bits—as often as you like—without 
damaging the iron! 


Z 
> 
= 
es 


* PRECISION 
SOLDERING IRONS 


used by experts everywhere ! 


* Latest in the ANTEX Range is Model C250N—a giant 
in power performance—a midget in compact construction! 
FITTED WITH LONG-LIFE “ FERRACLADL” 
BITS, 


For more details fill in and post this coupon TODAY! 


ANTE xX SPECIALISTS in 


hE MITED Soldering Appliances 


GROSVENOR HOUSE, CROYDON, SURREY 
Tel: MUNICIPAL 2774 


: 

Please send details and prices of the ANTEX ! 
Range of Precisizn Soldering Irons. 
| 

{ 
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STATS as bt ca bate ac se no | 


PR ee Fe chs es ER 


11W W—044 FOR FURTHER DETAILS. 


pip ee mre pm 


36 Ba WIRELESS WORLD AucusT, 1964 


| Buwillers ceramics 


for the ELECTRONIC INDUSTRY. 


BERCOTROL  oeter steven tenusstm 


A NEW ALL SOLID 
STATE SPEED 
REGULATOR AND 
STARTER 


Frequelex—for high-frequency insulation. 


Bercotrol motor speed 
regulators for closed 
loop control 


The smallest, most accurate, combined starter and Bullers porcelain for general insulation purposes. 
speed regulator, allowing commutator motors of up 

to 5 h.p. to be direct on line started and controlled Meticulous care in manufacture, high quality mate- 
accurately over the speed range of up to 100:1, with rial,_with particular attention applied to dimensional 
no load to full load regulation better than 1% of base precision and accuracy, explain the efficiency and 


ease of assembly when using Bullers die pressed 
products. Write today for detailed particulars. 


speed. 

x all solid state +k no moving parts + facilities for re- 

mote control, dynamic braking and reversing -X standard 

models for +, 11, 2, 34, and 5 h.p. +*< simple to install 

sé requires only nominal 200/250V 50 cycle A.C. supply. BU LLERS LIM ITED 
Ask Mr. Radford to send you list lED 103;riT and arrange 


a practical demonstration. 


Milton, Stoke-on-Trent, Staffs. 
Phone: Stoke-on-Trent 54321 (5 lines) 
Telegrams & Cables: Bullers, Stoke-on-Trent 


Industrial Electronics Division. 
THE BRITISH ELECTRIC 


RESISTANCE co. LTD. London Office: 6 Laurence Pountney Hill, E.C.4 
Sa ve vonponee SUM et aoe Middlesex, Phone: MANsion House 9971 
: el; ar 


- 39B 
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| : ~The Advance range of Timer Counters solves numerous problems. 
| Any quality or condition which can be expressed in the timer 
counter language of random or regular pulses can be measured 
with accuracy, reliability and maximum operating economy. The 
ancillary equipment is designed to give even greater flexibility in 
the application of this range. 


TC1A a fully transistorised 
six-digit 1 Mc/s Timer Counter 
with sensitivity of better than 
100mV r.m.s. V.L.F. position 
gives frequency measurements 
down to Oc/s. The oven 
controlled crystal oscillator is 
accurate to 1-part in 106 at 25°C, 


Nett price in U.K. £390 


SC1 a low cost, 5 Dekatron 
Counter for counting regular or 
random pulses up to a maximum 
rate of 20,000 per second and 
time up to 999 seconds in 
hundredths of a second. 


Nett price in U.K. £80 


TC1S \(CT463) Service approved 
version of the TC1A, which can 
be battery operated, Regular or 
random pulses may be counted 

up to a rate of one million per 
second, Maximum use has been 
made of transistors and printed 
circuit boards in the construction 
of this instrument. 


Nett price in U.K. £475 


OFS71 a low cost high stability 
frequency standard for timer 
counters. It is locked onto 
200Kc/s B.B.C, Light Programme 
and gives outputs of 100 Ke/s 
and 1Mc/s, Long term accuracy 
is 5 parts in 109. Simple 
conversion to battery operation 
for field use. 


Nett price in U.K. £70 


TC2A this new, low cost, general 
purpose Timer Counter with 
four-digit display can carry out 
all the functions of its six-digit 


- counterparts; five gate times 


instantly resolve six-digit 
frequency measurement with © 
automatic placing of the 
decimal point. 


Nett price in U.K. £245 


PRT electro-mechanical printer 
designed to operate in 
conjunction with electronic 
counter or similar instrument. 
Seven in-line display is produced 
on 2” paper by ordinary 
typewriter ribbon—8000 
impressions per roll, 


Nett price in U.K. £250 


SAI/11 


TC10H the seven, in-line, edge-lit 
indicators of this 10Mc/s Timer 
Counter display measurements 

of regular or random electrical 
pulses up to a maximum rate of 
10 million per second, Outputs 
are provided to feed Advance 
seven-digit electro-mechanical ' 
printer PR1. 


Nett price in U.K. £695 


TCD4O0 this compact frequency 
divider with operating range 
from 1Mc/s to 40Mc/s can be 
used to extend the frequency 
range of any 1Mc/s or 10Mc/s 
timer counter to 40Mc/s by 
providing an additional divider 
stage, 


Nett price in U.K. £110 


ADVANCE ELECTRONICS LIMITED 


INSTRUMENT DIVISION 


ROEBUCK ROAD, HAINAULT. ILFORD, ESSEX. TELEPHONE: HAINAULT 4444 


11W W—047 FOR FURTHER DETAILS. 


saaaaggaaaa 
CLEVELAND ~ 
ELECTRONICS INC. 


OF AMERICA. 
“CLETRON” 


Measurement of 
Harmonic Distortion — 


One of the most essential measurements necessary 


DEFLECTION 
COMPONENTS 
' ina high quality audio system is that of simple harmonic 
distortion. It is impossible to do serious development 


tin.—lin.—Itin. work on anything in high quality audio without mea- 


Vidiban Focuc Cols: surement of this fundamental parameter. 


Vidicon Deflection Yokes. RADFORD make the most advanced audio equip- 
Vidicon Alignment Coils. ment in the world, and in order to do this it was 
found necessary to develop measuring instruments 
of a superior performance than those existing. The 
Low Distortion Oscillater and Distortion Measuring 
Set were designed by audio engineers knowing the 
requirements of such apparatus in audio engineering. 


Vidicon Deflection Assemblies (Yoke, Focus and 
Alignment Coil). 

Horizontal and Vertical Deflection Output 
Transformers. 


The Low Distortion Oscillator generates sine waves 
3in. of extreme purity from 5 c/s to 250 Ke/s. The instru- 
3 : : ment also contains a valve millivoltmeter, a squarein 
Image Orthicon Magnetic Deflection Yoke. circuit which will produce a clean 250 Kels square 
Image Orthicon Focus Coil. wave, and a switched ‘ T ’ 110 dB 600 ohm attenuator 
Image Orthicon Alignment Coil with facilities for continuous interpolation. The dis- 
tortion of the oscillator is less than 0.0059% at mid- 
band frequencies from its 600 ohm output attenuator. 
4tin. It is also capable of a very low distortion output of 
; i about 0.001% or below from the IOK ohm output 
Image Orthicon Deflection Assembly. position at mid-band frequencies. 
Some of the features that make ‘* Cletron”’ 
Products so popular throughout the U.S.A.: 


Geometric Distortion less than 1%. 


The Distortion Measuring Set is a complementary 
equipment, and is capable of measuring extremely low 
distortion content. The most sensitive range on the 


Coils covered with Mu-Metal Shield. instrument is 0.01% f.s.d. On this range it is possible 

Available to Industrial, Reinforced and Military to get an accurate measurement of 0.002% distortion 
Specifications. and an indication of the order of 0.001% distortion. 

Will operate Vidicon, Uvicon and Permachon The design of these instruments is described in 
Tubes. leaflets which are available upon request. 


Prices: Low Distortion Oscillator. £95. 


Data Sheets, Literature and Prices from:— Distortion Measuring Set. £75. 


EXCLUSIVE U.K. DISTRIBUTORS:— 


T.J.S;, LTD. 


VICTORIA HOUSE, VERNON PLACE, 
LONDON W.C.1 


Telephone: HOLborn 0611 


DIOQQQQQLQQQ 
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RADFORD ELECTRONICS ETD. 


“Ashton Vale, Estate, Bristol,3. -— Tel. 662301/2 
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Full details from: FERRANTI.LTD., KINGS-CROSS ROAD, DUNDEE. Telephone: Dundee 87141 \ 
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narrow-range linear types. Standard varietie 
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the largest 


range of variable transformers available today! And this 


does not include custom-built ‘specials’. 
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THE BIG NAME IN 
PRECISION COMPONENTS 


Precision built radio components are an important contri- 
bution to the radio and communications industry. 


don) 


one other jobs.) 


Dual Ratio Ball Drive 
(patent applied for) 


Inspired by the need for a small, 
simple slow motion drive for tuning 
U.H.F. TV, Jackson Brothers (Lon- 


Ltd. have developed a dual 


ratio version of their well known Bal! 
Drive. (For this—and a thousand and 


One Coaxial shaft provides vernier action 36-1 slow, 6.1 fast drive. 
Oniy 14” long x 1)” diameter (excluding shaft), }” shaft (or 6 mm to special order). 


Fiaage fixing for pointer optional. 


Duai Ratio Ball Drive No. 4511 DR (with Flange 4511 DRF). 


Cié Miniature 
Air Dielectric 


. 
Trimmer 
Siliconed Ceramic Insula- 
tion. Soldered and _ silver 


plated Brass Vane Packs. 
Beryllium Copper Rotor 
Spring. 

Capacities available:— 

@ 2.5 pF min. 5 pF swing 
(Height .4”) 

3 pF min. 8.5 pF swing 
(Height .5”) 

3 pF min. 11.5 pF swing 
(Height .58”) 


End Area ?” square. Air Gap .0075” 


Temperature Coefficient: +50 p.p.m. per deg. C. 


Types C.9 (plain bearing) and C.12 (ball bearing) 
Variable Capacitors 


@ Aijiso in Differentia:—same values as singles. 
@ Also 


Siliconed Ceramic End Plates 
22” square. 

3 Hole Panel mounting. 
Silverplated Brass Vanes. 

Linear capacitance Law. 

750 Volt up to 1,000 pF. 
Single, 500 pF. Double (8.3.) 
1,000 Volt up to 500 pF. 
Single, 250 pF. Double (S.8.) 
2,000 Volt up to 300 pF. 
Single, 150 pF Double (8.8.) 
4,000 Volt up to 135 pF. 
Single, 60 pF. Double (8.8.) 
5,000 Volt up to 50 pF. 
Single, 25 pF. Double (8.3.) 


in LOW TORQUE, counterbalance assembly, for motorising (8.8.L.T 


same values as S.8.). 


It’s reliable if its made by JACKSONS ! 


Write now for fully illustrated list of complete 
range of precision built components. 


Far 
JACKSON BROS. (onion) LTD, 2 


Dep. WW. KINGSWAY-WADDON, CROYDON, SURREY 


Telephone: Croydon 2754-5. 


Telegrams: Walfilco, Souphone, London 


Canadian Distributors: Messrs. R. Mack & Co. Ltd., 1485, South West Marine 
Drive, Vancouver, 14, B.C Canada 


American Dsstributors; Messrs. M. Swedgal Electronics, 258 Broadway, New 


York, 7, U.S.A. 
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INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


To obtain further details of any of the coded items men- 
tioned in the Editorial or Advertisement pages of this 
issue, please complete one or more of the attached 
cards entering the reference number(s). Your en- 
quiries will be passed on to the manufacturers con- 
cerned and you can expect to hear from them direct 


in due course. Cards posted from abroad require a 
stamp. 


PLEASE USE CAPITAL LETTERS 


Pour obtenir tout autre renseignement sur tout 
article mentionné dans |’Editorial ou dans les pages 
publicitaires de ce numéro, nous vous prions de 
remplir une ou plusieurs des cartes ci-jointes en 
inscrivant le numéro ou les numéros de référence. 
Vos demandes de renseignement seront transmises 
aux fabricants intéréssés qui, en temps voulu, vous 
feront parvenir une réponse. Il est nécessaire 
d’affranchir les cartes postées de |’étranger. 


PRIERE D’UTILISER DES CARACTERES D’IMPRIMERIE 


Weitere Einzelheiten iiber irgendwelche Artikel, die 
auf redaktionellen oder Anzeigenseiten erscheinen 
erhalten Sie, indem Sie eine oder mehrere der 
beigefiigten Karten ausfillen und die Kennnummer(n) 
angeben. Ihre Anfrage wird an den Hersteller weiter 
geleitet, und Sie werden dann direkt von ihm horen. 
Karten, die im Ausland aufgegeben werden, mussen 
frankiert werden. 


BITTE IN BLOCKSCHRIFT AUSFULLEN 


Per ulteriori particolari in merito agli articoli 
menzionati nel testo o nelle pagine pubblicitarie di 
questo numero, Vi preghiamo di completare una o 
pid delle schede allegate citando il numero o i numeri 
di riferimento. La Vostra richiesta sara inoltrata ai 
fabbricanti interessati che Vi risponderanno diretta- 
mente. Le schede dall’estero devono essere regolar- 
mente affrancate. 


SI PREGA DI COMPILARE LE SCHEDE A 
STAMPATELLO 


Con objeto de obtener mas detalles de cualquiera 
de los articulos mencionados en las paginas editoriales 
o de anuncios de este numero sirvase rellenar una © 
mas de las unidas tarjetas citando el numero o numeros 
de referencia. Sus consultas seran transmitidas a los 
fabricantes interesados de quienes tendran noticias 
directamente a su debido tiempo. Las tarjetas 
enviadas desde el extranjero requieren franqueo. 


SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS 


B* 
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from any D.C. supply ...in the field, in the laboratory, aboard ship or 
in the workshop. Wherever a stabilised 240V supply is required, either 
in the absence of mains supply or for emergency stand-by 
purposes, the lightweight ICV80 or ICV150 transistorised sine 
wave inverter can be instantly called up to give immediate and 
unfailing service. 

These portable a.c. generators consist basically of a free-running 
oscillator driving a power transistor switching unit. This unit reverses 


Specifications ICV80 and ICV150 


DIMENSIONS 


AuGusT, 1964 


the polarity of the applied d.c. supply and the resulting alternating 
voltage is transformed to the required output. The characteristics 
of the output transformer are such that a sine wave output is pro- 
vided, for which the frequency is kept constant to within +0-5%. 
Their robust construction in drip-proof cases with the minimum of 
moving parts ensures a long trouble-free life, completely silent 
operation and absolute reliability. Full protection is given against 
reversal of d.c. supply voltage and against load inrush currents. 


LENGTH 
in cm 


D.C. INPUT 
—10% + 15% 


ICV80 £98 0. 0. 2 
nett price in U.K. 


HEIGHT 
in cm 


WEIGHT 
Ib kg 


ICV80/12A 12V 134 33.3 
ICV80/24A | *240r28V 131 33.3 
ICV150/12A | 12V 141 36.8 
ICV150/24A | *240r28V 144 36.8 


26 11.8; ICV150 £120 0. 0. 


296 11.8| nett price in U.K. 
Seales * The required voltage is selected 
36 16.3 by making two minor adjustments 


within the unit. 


For further details and complete specifications, write to: 


ADVANCE ELECTRONICS LIMITED 
VOLSTAT DIVISION 


ROEBUCK RD - HAINAULT - ILFORD - ESSEX - TELEPHONE HAINAULT 44 
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Pee AC Millivoltmeters 


RMS. voLTS 3 
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VM78 


-VM77B VM78 

—1mV to 300V Full Scale in 12 overlapping ranges. Transistorised, powered by mercury cells, 
Frequency Range 15c/s to 4.5Mc/s. low noise, no-hum. 
Input Impedance 10MQ 20 pF. TmV to 300V Full Scale in 12 overlapping ales. 
Calibrated in r.m.s. volts and dB (referred to Frequency Range 1¢/s to 1Mc/s. 
0 dBm — 1mW in 6002). Input Impedance 2MQ 60 p+. 
Can be used as an amplifier; maximum output Calibrated in r.m.s. volts and dB 
1V r.m.s.; maximum gain 60dB. (referred to 0 dBm — 1mW in 600Q) 
Power Requirements 100 to 125V or 200 to 250V 
50/60c/s 30W NETT PRICE £80 Ex Works 

NETT PRICE £49 Ex Works For further details please write to 


ADVANCE ELECTRONICS [LIMITED 
(INSTRUMENT DIVISION) 
Roebuck Road, Hainault, Ilford, Essex 


07 
s&s K Advance Telephone: Hainault 4444 
sa . 


Electronic Instruments 
Stabilised Power Supplies 
Constant Voltage Transformers 
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FARNELL 


- LEEVERS- RICH 
the studio tape recorder with. 
.-consistent operation and easy 
. ‘maintenance to save your TIME; 
compact design and mobility © 
to save your floor SPACE; 
“competitive price and negligible 
_- upkeep to lower your COSTS. 
. These down-to-earth practical - 
_. features AND the impeccable 
LEEVERS-RICH sound quality. 


“STANDARD studio recorder console 

~ (above) with FULL remote control. Single 

track from £640.0.0. Just one example 

. from a complete range of portable, con- 

sole and rack-mounted recorders for 

~ single or multi-track use, including the 

NEW fully automatic version with photo- 
electric programming system. 

DELIVERY—sooner than you expect for 

this class of equipment! Inquire NOW:— 


[LEEVERS-RICH 


319b Trinity Road London SW18 VANdyke 9054 


11W W—053 FOR FURTHER DETAILS. 


MINIATURE 
SUB UNITS 


TYPES MSA|MSB 


FIXED Scar ra VOLTAGE IN THE FOLLOWING 
RANGES 


MSA MSB 


0-30 volts | 0-20 volts | 0-30 volts | 0-20 volts’ 
| 


| amp | amp | 2 amps 


Adjustment + | volt by pre-set control 


MINIATURE RANGE OF VOLTAGE 
SUPPLY UNITS FOR USE IN YOUR 
EQUIPMENT 


Miniature construction allows ease of mounting 
and stacking. 


Fully protected against overload by current 
UNS and reducing circuit. 


Output isolated from earth. 
Insulation tested to 500 volts. 
Long term stability in con- 


tinuous use. 


FARNELL INSTRUMENTS LTD 


SANDBECK WAY = WETHERBY: YORKS - Tel 2691 /2/3 
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CrFograf 


SDE SERIES Y 
RECORDERS 


Series “Y” instruments are housed in strong 


| YD5 SINGLE CHANNEL RECORDERS metal cases and, in some instances, can be rack- 
| mounted. They are intended for those engaged 


Tape Speeds Voltage Frequency 


74, 32 and 1Zi.p.s. 100/250V 50 c.p.s.* 

15 and 7+ i.p.s. 100/250V 50 c.p.s.* 
Lies? 4,32 and1Zi.p.s. | 100/250V 50 c.p.s.* 
15 and 74 i.p.s. 100/250V 50 c.p.s.* 


in scientific research and industrial pursuits. 


*60 c.p.s. to order 


Y500 DOUBLE CHANNEL RECORDERS 


Tape Speeds Voltage Frequency 


Y532U 74, 32 and 1Z i.p.s. 200/250V 50 c.p.s. 

Y532A | 74,32 and 1Zip.s. 117V 60 c.p.s. 

; Y532E 74, 32 and 1Z i.p.s. 110V 50 c.p.s. 
: Y522UH | 15 and 74i.p.s. 200/250V 50 c.p.Se- 

Y522HA 15 and 7+ i.p.s. 117V 60 c.p.s. 

Y522HE | 15and7ti.p.s. 410V 50 c.p.s. 


Send for details to: 


THE FERROGRAPH COMPANY LTD 


84 BLACKFRIARS ROAD, LONDON, S.E.| 
Telephone: WATerloo 1981 
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PRAISE-FOR THE 


WHARFEDALE 


SUPER 10/RS/DD 


ihe tollowing letter 
is typical of many 
received praising the 
performance of the 
new Wharfedale Supe 
10/RS/DD and the 
Golden 10/RS/DD, 
both of which have a 
remarkably wide and 
smooth response as 
the response curve 
indicates. 


10 Vickers Street, 
NOTTINGHAM. 

14th April, 1964 
Dear Sir, 


I have recently installed one of your Super 10/RS/DD 
speakers in my home. I must say, that without reservation, 
I am absolutely delighted with the results. I have never 
before heard a speaker which so completely gives me every- 
thing I demand of it. 

The speaker is installed in a concrete cabinet in the 
corner of the room and is fed via the following chain, 
Garrard 4 HF turntable +-GC2 head and:GEC 912 plus 
amplifier. § 

I have tried numerous speakers costing up to £12 
each with the above equipment and none of them have 
provided such “‘ perfection” as your speaker. Con- 
gratulations on a fine product. 


Yours sincerely, 
D. C. Prince. 


Impedance 10/15 ohms only. lin. dia. centre pole. 
Flux density 16,000 oersteds. Max. input 10 watts 
rms or 20 watts peak. Frequency range 30-20,000 c/s. 
Aluminium voice coil. Ro!l surround and double 
diaphragm. Axial response curve. Mic. distance 
12in. Input 4 v. at 1,000 c/s. 

50 | 


db | 
40 | T | } | 
30 c | t | 30 
| i 1 20 
gine 
4 SUPER 10/RS/DD { 
° jae 


10 20 - 50 1090 200 500 1K 2K 5K OK §=20KC/S 
PRICES: SUPER 10/RS/DD £10.18.8 inc. P.T. 
GOLDEN 10/RS/DD £7.17.5 including P.T. 


‘Descriptive Leaflet on request 


WHARFEDALE WIRELESS WORKS LTD. 


IDLE BRADFORD YORKSHIRE 
Grams: ‘Wharfdel’ Bradford 
Phone: Idle 1235/6 
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Vari-Stat 
THERMOSTATIC 
SOLDERING IRON 


FOR CONTROLLED TEMPERATURE 


Miniature Model 50 watt 


Weight cy eae ie Oz, 

Heating time: ... - 20 secs. 

“Push-in” Bit Sizes .. 3/32”, 1/16”, 1/32” _ 

Voltage °250 to 12 volts 55, s 
Price os HB x 


Instrument Model 70. watt 


Weight 42 Oz. 

Heating ljmin. 

Bit Size 11/64’ dia. Al 
Voltage .. 250 to 24 volts 79 | 6 
Price .. Bes .© Mk. 1(Micro-switch) 


Mk. II (Magnetic ; | 
Contact Breaker) 72 = 


Both Models give excellent bit and element 
life since the thermostat completely eliminates 
overheating and controls: the reserve heating 
capacity, which makes possible continuous 
soldering without chilling of the bit. 3 

The consistent temperature makes these iron 

idea] for printed circuit work. 


CARDROSS ENGINEERING CO., LTD. 


Woodyard Road, Dumbarton 
Phone: Dumbarton 2655 


(21S HH) NOY! JYOIVINI 
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EDDYSTONE COMMUNICATION RECEIVERS 


For the professional! or Amateur user who /ikes the Best. 


Communication receiver at a moderate price. MANUFACTURING 
STANDARDS OF THE HIGHEST ORDER, 8 B8A valves Superhetero- 
dyne circuit, FREQUENCY RANGES 


Range |... 12.4—30 Mc/s. Range 4... 1.12—2.58 Mc/s. 
Range 2... 5.2—12.9 Mc/s. Range 5.... 480—1150 kc/s. 
Range 3... 2.5—6.1 Mc/s. 


Ranges 4 and 5 include the International Distress Frequencies. 
Sensitivity better than 10 microvolts. Selectivity 30 db down at 
10 ke/s. off resonance. AC/DC. Internal speaker. 

HIRE PURCHASE TERMS 


Model No. Cash Price Deposit 12 Mchly. 24 Mthly. 

. Payments Payments 
STOAL .. Sone cectian. £34 8 9 £5 0 0 £2 12 6 —_— 
BANC ira eho £62 0 0 £12 0 0 £4 8 3 £2 6 6 
9400) ees istds si £125 0 0 £25 0 0 £8 16 6 £414 6 
ECHON occa £48 0 0 Transistorised Receiver. 


CONFIDENTIAL TERMS, YOU DEAL SOLELY WITH H.P. RADIO. 
Carriage paid per passenger train. SATISFACTION GUARANTEED 


The Eddystone 
Specialists 


SERVICES LTD. 


49/51 COUNTY RD., 
LIVERPOOL, 4 


Telephone: AINTREE 144 ESTAB. 1935 
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a place for everything 


“POPULAR” 


12A DRAWER UNIT 


The perfect unit for the storage of nuts, bolts, valves, 


etc. Free delivery on mainland. Money refunded if 
not satisfied. Overall size 35in. wide x Yin. high x I2in.. 
deep. 12 steel drawers 5iin. x 3in. x 10Zin. 12 free 
dividers, and identification cards. Only heavy gauge 
steel used, stove enamelled dark green. 


F4 s 1 5 O Cash with order. 


Many other units available, including storage bins and 
adjustable steel shelving. Write for free illustrated 
catalogue. 


N. €. BROWN LTD., 


Tel: 69018 
Tel: HOL 5223 


(Dept. E29) Eagle Steelworks, Heywood, Lancs. 
LONDON: (Dept. E29) 5/6, Staple Inn, W.C.1. 
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components at 
competitive 


prices 


produced 

: _ by progressive 
tooling and 
multiform 

methods. 


JOHN SMITH LTD. 


209 SPON LANE - WEST sRUMWICH - STAFFs. TELEPHONE WES 2516 
“MITRE MILLS’’ RICHARD STREET - BIRMINGHAM 7 
TELEPHONE ASTon Cross 2218 (4 !ines) 
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| GREENLINE > 
“END- FIX EDGE 
CONNECTORS. 


The separate 
end-fix provides ways 
from 5 to 38 


30/2 
This new Cinch Greenline series features unique, snap- 
in, end-fix mouldings, allowing a complete range of 
connectors with any number of ways from 5 to 38 | 
inclusive. The diallyl phthalate mouldings house bifur- 
cated contacts in gold, silver, or nickel-plated phosphor 
bronze, giving low insertion forces and minimum wear. 
Contact edges are chamfered to avoid scoring of circuit 
pads. Solder slot, printed circuit, and wire-wrap termi- 
nals are available. 


CARR [FASTENER GO LiD 


the firm with the best connections 


Stapleford, NottinghamT elephone Sandiacre 2661 


York House, Empire Way, Wembley, eae 
Tel: Diligence 1255/9 
Crossford Court, Dine Road, Sale, Cheshire Tel: Sale 4213/4 


11W W—06i FORK FURTHER DETAILS. 


48 5 WIRELESS WORLD AUGUST, 1964 


panel measuring | 
instruments | 


... the most advanced and comprehensive range of electronic measuring 
instruments, manufactured by Kyoritsu Electrical Instruments Ltd., 
of Japan, famous the world over for the quality, accuracy and precision 
of their Pane! Meters. The comprehensive range covers over 1,000 
basic movements in over 40 designs each in a variety of sizes and colours. 
Special features include a range of bakelite cases, clear plastic cases, 
edgewise and expanded scale instruments. 


Whatever your specific requirements ......in panel meters...... 
you’ll find a ‘‘Kew’’ instrument that meets your needs precisely. 


For catalogue and further details. write to Sole U.K. Distributors: 


B. ADLER & SONS (RADIO) LTD. 


Instrument Division, 32a, Coptic Street, London, WCI Telephone: MUSeum 9606/7 
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The “DIS- BOARD” ; 
for INSTANT MAINS| | APOLOGIES 
Owing to an error which was in no way 


HIGHLY VERSATILE 
PORTABLE POWER 
DISTRIBUTION 
BOARDS the fault of FRINGEVISION LTD. or 
WIRELESS WORLD, incorrect prices — 
were quoted in a recent advertisement. 
Sincere apologies are offered to all their 
friends in the trade who may have been 
caused any inconvenience or embarrass- 
ment as a result of this announcement. 


OVER 300 
COMBINATIONS 
AVAILABLE FROM STOCK 


Full literature and price lists from: 


LEXOR ELECTRONICS LIMITED 


‘ALLESLEY OLD ROAD COVENTRY 
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The only all-in TV tester 


Jem OS et et ee eee ee ee etic een ot a te ee eh 


THE AIRMEC TELEVET TYPE 259 is the ONLY complete Television Tester — 
it has every facility for thoroughly checking, repairing, overhauling and aligning TV 
sets. It covers Bands ‘1 and 111, crystal calibration. Can be used with AC/DC type 
sets. Completely portable. /ncorporates: Wobbulator - AM or CW Signal Generator - 
Pattern Generator - Audio Oscillator: AC and DC (including EHT) voltage measur- 
ing facilities - Line transformer test. 


WRITE NOW for full details! Immediate delivery 
Airmec also make the RADIVET TYPE 211, for AM and FM Receivers. 


Airmec Ltd HIGH WYCOMBE BUCKS Tel: High Wycombe 21201/10 
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BOC81 


MENBER OF 
THE CONTROLS AND 


COMMUNICATIONS 
GROUP 
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By using transistors throughout the receiver and power. 
supply unit.and in all but the final stages of the transmitter, 
the BCC 81 mobile VHF transmitter-receiver is so compact 
that the whole unit can be fitted under the dashboard o7 
almost any vehicle, without taking up valuable passenger 
space. 

Ideal for use in paircl cars, ambulances, taxis, etc. the BCC 
81 is economical (very low current consumption—equal to 
only one instrument panel lamp on “receive’’), reliable (has 
the long standing reputation of BCC equipment behind it). 
With six channels in any frequency range between 37 and 
174 Mc/s and 6 watt A.M. output, the advanced design of 
the BCC 81 makes it quite unbeatable in its class. 


BRITISH COMMUNICATIONS CORPORATION LTD. 


EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX — f 
Telephone: Wembley 1212. Telegrams: BEECEECEE WEMBLEY 
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BERSERK 


i SORE ORE: 


Anders carry enormous stocks of standard meters for ims 
mediate, | off-the-shelf delivery. All well-known makes, 
including AVO, Crompton Parkinson, EAC, Elliott, Pullin, 
Sifam, Taylor, Turner, Weir, Weston, White; all types: 
moving coil, moving iron, thermocouples, electrostatic, 
dynamometers; the largest stock of panel mounting meters 
in the country; a complete range of accessories, 

Non-standard meters of all types, specially calibrated to 
customers’ requirements can speedily be supplied. The 


AW IDJEXR}S' 


WIRELESS WORLD 
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Anders Instrument Centre has unparalleled facilities for 
meeting the most urgent and unusual demands for any 
instrument, from miniature meters to the largest switch= 
board types. 

Anders are sole agents in this country for the famous Frahm 
range of vibrating reed frequency meters and tachometers. 
23” miniature hermetically-sealed instruments to large 
panel-mounting meters with accuracies of 0.1 oe 

For full details of the Anders service, please write or *phone 


ELECTRONICS LIMITED 


103 HAMPSTEAD ROAD, LONDON N.W.1. TELEPHONE: EUSTON 1639 
Contractors to GPO and Government Departments. Mimstry of Aviation approved. 
METERS, ELECTRONICAND TEST EQUIPMENT TO IND IVIDUAL SPECIFICATIONS 
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MINIATURISATION - 
BY |A FACTOR OF TEN! 


New methods of metallising, winding and processing ultra-thir 
: f fk 3 
ea 30 METALAC dielectric material have enabled Hunts to develop these 
TYPE TUBULARS revolutionary metal cased tubulars. (///ustrations are actual size) 


TEMPERATURE CHARACTERISTICS 
CAPACITANCE v TEMPERATURE (iKcs) POWER FACTOR v TEMPERATURE (iKcs) 
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STANDARD RANGE 


0.5 pF to 10 pF 
WORKING VOLTS 
63 v D.C, 
TEST VOLTS 
13 times Wkg. Volts 
DIMENSIONS 
43x 4 inches to 


144 x + inches 


TEMPERATURE (°c) 


ABRIDGED SPECIFICATION 


Temperature Rating 
—55°C. to +70°C. max. 
Insulation Resistance 
Greater than 50,000 ohm- 
* farads measured at the 
working yoltage at 
hgh eee 
Humidity Classification 
H6 (To Specn. DEF 5011) °Jo OF 1.R. AT 20°C. 


Detailed information freely available from 
REGISTERED : « 
HL Nites A. H. HUNT (Capacitors) LIMITED 
, : WANDSWORTH - LONDON SW18 : VANdyke 6454 


“CAPACITORS 
: Factories also in Surrey, and North Wales 
aa "fl RST EASES FTF OTLEY REE EE TE IS REE FL SY CEE a 
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A NEW RANGE 


OF TRANSISTORISED CCTV CAMERAS 


DESIGNED FOR: 
SIMPLICITY OF OPERATION 
DEPENDABILITY 
EASY SERVICEABILITY 


R/F OUTPUT AS ILLUSTRATION 
FROM £90 LESS LENS, EX WORKS 


VIDEO CAMERAS AND MONITORS 
AVAILABLE SHORTLY 


FULL SPECIFICATIONS AND PRICES 
UPON APPLICATION 


———o 


QUANTITY TRADE ENQUIRIES FOR 
HOME & EXPORT INVITED 


405, 525 & 625 LINE RANDOM INTERLACE 


AUGUST, 1964 


PARKER-LLOYD 
ELECTRONICS 


1A, 
ILKESTON, 


REGENT STREET 
DERBYSHIRE 


PHONE: ILKESTON 3084 
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M. R. SUPPLIES, Ltd., 


(Established 1935) 


Universally recognised as suppliers of UP-TO-DATE MATERIAL, which does the 
job properly. Instant delivery, Careful packing. Satisfaction assured. Prices 
nett. 


MINIATURE RELAYS, 240 v. A.C. Switching 2 ‘‘ makes” and 1C.O. 5 amps. 
Size 2in. x ltin. x lin. New, 10/6 (despatch 1/-). 

SYNCHRONOUS TIME SWITCHES (Sangamo). Very limited offer of these £14/10/- 
units at about half price. 200/250 v. 50 c., with 24-hour spring reserve. Up to 
3 on-off operations per 24 hours. 20 amp. switching. Brand new, £7/10/- (des. 
3/-). 


CIRCULAR VARIABLE RESISTANCES (Bercostat). Model 1.100, 1 ohm 12 amps., 
and Model L.75, 7.5 ohms 3.16 amps. Hither 12/6 (des. 2/-). 

SMALL GEARED MOTORS. In addition to our well-known range (List GM/361) 
we offer smaller open type S8.P. units, 200/250 v. A.C., 1, 6, 12, 20 or 60 r.p.m. Size 
approx, 44in. x 24in. x 2in. with 1 in. shaft proj. Suitable for display work and 
many industrial uses. Only 69/6 (des. 2/6). 

PRECISION POTENTIOMETERS (Painton), 50,000 ohms. 25 watts. Screened metal 
housing, 12/6 (des. 1/-). 

SLIDING RESISTANCES, with screw motion, 12,000 ohms. 30 m.a. Overall dimen- 
sions:—20in. x 8in. x 4in., 20/- (des. 5/-). 

MINIATURE VARIABLE TRANSFORMERS (Philips). Remarkable and very 
popular offer from stock. Open type—panel mount, only 3}in. diameter, input 200/ 
240 v. Output 0/240 v. 0.5 amp. (in two stages). Also the same model input 110 v., 
Output 0/110 v. Many applications including motor and lighting control, 58/6 (des. 
2/6). 


SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended 
in many ‘national journals), 200/250 v. 50 c. Fitted with spindle for hours, minutes 
and central sweep seconds hands, Self-starting, central one-hole fixing. Dia. 2}in. 
Depth behind dial only lin. With back dust cover 29/6 (des. 1/6). Set of three 
hands, brass, in good plain style, For 5/7in. dial 2/6. For 8/10in. dial 3/6 set. 
MINIATURE COOLING FANS, 200/250 v. A.C., with open type induction motor 
2tin. x 3in. x l}in. and 4in. 4-bladed metal impeller. Ideal for projector lamp 
cooling, convecto1 heaters and light duty extractors, 28/6 (des. 2/-). 

EXTRACTOR FANS. Final offer of this very popular and efficient model complete 
with outside cowling and indoor shutter. Circular motor housing only 44in, dia- 
Hasily mounted in smal] window pane. Silent induction motor. 200/250 v. A.C. 
(no interference), 3,500 c.ft./hr. Instructions with each. Only 69/6 each (despatch 
3/6). We also supply our 8in. model at £5/5/- and 10in. model at £5/12/6 (despatch 
3/6). These models are not supplied with outside cowling. Details on request. 
SYNCHRONOUS TIMER MOTORS (Sangamo) 200/250 v. 50 c/s. Self starting 2in 
dia. x lfin. deep. Choice of following speeds 1 r.p.m., 12 r.p.h., 1 r.p.h., 1 rev 
12 hrs., 1 rev. per day. Any one 39/6 (des. 1/6). Also high-torque model (G.E.C.) 
ot x 2in. x 1#in., 6 r.p.m. 57/6 (des. 1/6). 

COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable 
any price, 200/250 vy. A.C./D.C. Fitted latest radio/T.V. suppressors. Comprising 
motor with fixing brackets, foot control and switch, needle light with switch, belt, etc. 
and instructions for easy fixing to ANY machine. The complete outfit £6/18/6 
(des. 3/6). 

IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including stainless steel 
(most models). Philips Variable Transformers (all models). 


M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1. 
(Telephone: MUSeum 2958) 
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__ TRANSISTORISED 
_ CAPACITANCE 
_ METER 
_ 0-55 pF 
and 
__ 0-550 pF 


Tieege hiss 


FAST, 
ACCURATE 


See eas 
SIMPLE TO OPERATE 
1.5 Mcs TEST FREQUENCY 
AUDIO BALANCE 


PRICE ONLY !7 GNS. 


F.C. ROBINSON & PARTNERS LTD 


Specialists in Electronic Equipment and Instrumentation 


* Works & Northern Sales 
COUNCILLOR LANE, CHEADLE 
CHESHIRE 

Telephone: GATley 6611 (3 lines) 


Southern Sales & Export 
DAVIES HOUSE, 181 ARTHUR RD. 
WIMBLEDON, LONDON S. W.19. 
Telephone: WiMbledon 6386 
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AMPERE 

~ VACUUM 
VARIABLE 

CAPACITORS 


an entirely new range of Vacuum Variable Capacitors for 75 ampere 
operation with all the advantages of the successful EEV 40 ampere types 


TypeUG andUH 75 ampere capacitors cover capacitance m Parts standardisation and uniform assembly methods 

ranges to 2000 pF with peak RF voltages up to 30 kV. mean very small variation of characteristics between 
Capacitors of the same type. 

m Specially selected vacuum bellows, batch tested in 


; SPECIAL FEATURES OF EEV 75A AND 40A CAPACITORS: 


i w The current and voltage ratings are actual working our laboratories, ensure long operational life. 

ratings at radio frequencies. For full information on EEV capacitors, please write 
m= Pumping seals completely enclosed and protected, to the Company or telephone extension 262. Enquiries 
m Thrust bearings ensure low turning torque. for special designs are also invited. 


11W W—070 FOR FURTHER DETAILS. 


WIRELESS WORLD 


NO COMPROMISE 


... for the best 
in Audio 


Model STBI 


Every link in the 
chain is as vital as the 
next when it comes 
to getting the best ia 
High Fidelity and the 
tape recorder is no 
exception. 

The Brenell range of 
three basic machines, 
which covers prac- 
tically every 
requirement, has an 
enviable reputation 
for quality of per- 
formance, ease of 
operation, versatility 
and solid 
dependability. 


Mark 5 
Series 2 


BASIC SPECIFICATION 
(applicable to all 3 models) 


4 speeds IZ, 32, 74 and I5i.p.s. - 3 independent motors 
(capstan drive-hysteresis synchronous) interlocked 
controls pause control superimpose control 
81” reels - fast rewind (1200 ft. in 45 seconds). 


Write for full details to the sole manufacturer: 


Brenell 


BRENELL ENGINEERING CO. LTD. 
la DOUGHTY STREET, LONDON, W.C.I. 
Telephone: HOLborn 7356 (3 lines) 
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WHY PAY ££££’s MORE 
FOR SUPER REGULATION 
YOU MAY NEVER NEED? 


FIXED or VARIABLE High Current outputs of 
12-24v. up to 24A standard (other units available 
to order). 


Ripple content negligible. Impedance and regu- 
lation equivalent to accumulator performance. 
Output impedance .4 ohm at 100 c/s. Effective 
resistance .1 ohm. Inadvertent “‘ short ’’ protec- 


tion. Long life. Silicon rectifiers, fully smoothed, 
sustained performance low impedance. 


STANDARD APPLICATIONS. OPERATING 
AND SERVICING TRANSISTORISED EQUIP- 
MENT. MOBILE V.H.F. R/TEL., D.C. MOTORS, 
RELAYS, INDUSTRIAL POWER, etc., etc. DIRECT 
FROM A.C. WITHOUT THE USE OF ACCUMU- 
LATORS 


PRICES: £14.16.0 to £131.5.0 


Please write to department 
C.3b for DC power supply 
leaflet. 


Volradic 


LIMITED 


250VRU/30/20 
Browells Lane, Feltham, Middx. Tel: Feltham 4242 


Valradio and Stereosonoscope are the registered trade marks of 
Valradio Ltd. 
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THINK 
OF A 


TRANSFORMER 


With over 5,000 standard production 
types, including many specially made 
for designs published in the technical 
press. it is certain that the trans- 


in the 


atridge, 
RANGE & 


Ask for the latest Data Sheets, which include details 
of Transistor types for circuits published in 
** Wireless World’, July and August 1963. 


PARTRIDGE TRANSFORMERS LTD. 


Roebuck Road, Chessington, Surrey. 
Telephone: Lower Hock 4353-4-5 
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The internal R.F. signal of the Advance ‘Q’ 
meter Type CM1 is stabilized to eliminate 
re-adjustment of the R.F. level setting, 
irrespective of changes in the frequency 
range or mains fluctuations. Scales 
calibrated in terms of C, Lf2 and Xf 
simplify calculations of capacitance, 
inductance and reactance, while ‘Delta C? 
and ‘Delta Q’ controls enable comparison 
measurements to be made with ease. 
Indeed, the CM1 is the ideal instrument 
for the batch testing of components and 
for measurements over long periods 
where accuracy is required. 


° Wide frequency range (100 Ke/s- 
100 Me/s) 

° Low minimum capacity (10 pP- 
600 pF) 

° No resetting adjustments necessary 
during measurements 

* Constant voltage transformer 
incorporated ensures good stability. 

° Facilities for Q and C comparison 
measurements ; 


Nett price in U.K. £190 


KA 
Advance 
Wa SRN 


ADVANCE ELECTRONICS LIMITED 


INSTRUMENT DIVISION 
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX, TEL: HAINAULT 4444 
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BOOST YOUR T.V./625 and 405 
LINE SALES WITH MODELS 
FROM THE 


RANGE OF 


‘KANGRU’ 


SIGNAL 


PRE-AMPLIFIERS 


Prov. Patent 10446/64 


Average gain at set level for fringe areas of BBC1./ITV. all 
channels 18DB. and BBC2. 625 line, 15DB. (Figures taken 
at our Works with no balancing unit fitted to aerial array.) 


MOST COMPETITIVELY PRICED 


Waterproof model available for aerial mast mounting BBC2. 
625 line with battery or mains operated power packs placed 
at set level. These are made in sheet metal, covered in grained 
oak plastic. 


Also available ‘self contained’ battery models in plastic 
cases for counter sales to hook on back of set, no installation 
necessary. 

Generous trade discounts according to quantities. 


BBC/ITV 405 Line | Dimensions of cases Retall 


Description UHF 
only, excluding Price 


Model & FM/VHF Radio 


Ref. Model Ref. fittings. 
Wlustration 2 ” LATTE 
Aerial Mast Head | AMH/625 apes Wide £2.19.4 
Pre-amplifier 
Battery Pow F ith 43” Long 44° Wid 
attery Power ‘or use Ww 3” Long e 

Pack for same AMH/BPP model AMH/625 23” Deep £1.0.8 
Less hatteries 
Mlustration 2 ” ow 
Mains Power Pack | AMH/MPP i. ee 34” Wide £2.11.8 
for same 

2 $SC/625 
IMustration 1 Small ” ” 
‘Self. Contained’ | $s¢/625 | $SG/405 i. forest wie eae 
Less batteries P £3.45 

LSC/625/B 

Ulustration 1 Large ” Ais 
“Self Contained’ | LSC/625/B| LSC/405/B 53” Long 4” Wide iG /405/B 
Less batteries “65 


SQ | 


RY 

AN 
SEES WWW er Aerial Mast Head 
Pre-amplifier with 
battery or mains 
To main No. 1 operated power 
‘Self Contained’ packs at set level. 


Pre-amplifier. 


Manufactured and Marketed by 


SYNCHRO DEVELOPMENTS LTD. 


HASELEY WORKS, GREAT HASELEY, OXFORD. 
Tel: Great Milton 370 


STOP PRESS 


New Models LSC/625/m & LSC/405/m now 
available to operate on mains supply thus 
dispensing with batteries completely, set and 
amplifier being controlled by switch on the 
amplifier unit. Retail prices £6.2.1 and £5.12.2 
respectively. 
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MOST VERSATILE 
[miniature |RECORDER 


rua CHART | RANGES 
WITH ONE SPEEDS : 
MOTOR Models available 
From 4” to 450” to record A.C. 
ens EA rk per nour On all | and D.C, current 
rive motor analog (galvano- 
different chart meter) recorders and voltage and 
speeds are avail- g temperature. — 
able by means of 


changeabie ear fF A.C. or D.C.) INSIDE, 
aes DRIVE |OUTSIDE 


Chart drive 


The recorder 
may be easily 
weatherproofed, 
and may be 
safely used in all 
weather con- 
ditions including 
high humidity. 


powered by syn- 
chronous motors 
of any standard 
voltage and 
frequency or D.C, 
motors which 


BELOW SEA 
LEVEL 
TO 100,000’ 


Performance 
unaffected by 
Changes in 
atmospheric 
pressure. 


consume only 
milliwatts of 
power. 


NO INK{| LARGE {| EXPERT] BELOW ZERO! 
resoiutien | CHART J ADVYICE| 10 160°F 
resolution 

wae ethoug | CAPACITY Our represent- pia eS 


atives will 
readily advise 
you on any 
application. 


RE-ROLL or TEAR OFF 


j The chart is rewound inside the unit 
or in the tear off type it feeds out of 
the recorder and may be torn off as 
required, 


the need for ink, 
heated stylus or 
voltage sensitive 
paper. 


ROUGH 
USAGE 


This precision 
instrument is 
housed ina 
rugged die cast 
aluminium case, 
Tough, dépend- 
able it will give 
years of faithful 
service under the 
most adverse 
conditions, 


At 1” per hour a 
standard chart 
roll lasts a full 
month. 


LOW 
COST 
PRICES 
FROM 


£53 


over a wide range 
of ambient 
temperatures. 


WEST pated Ltd 


A Division of 
GULTON INDUSTRIES (BRITAIN) LTD. 
The Hyde, BRIGHTON, 7, Sussex, England 
Tel: Brighton 66271 Telex 87172 


in 
PORTABLE 
UNITS or for 
PANEL MOUNT 


write or phone for 


CATALOGUE 


11W W—076 FOR FURTHER DETAILS. 


VITALITY BULBS 


Tested and proven 
Miniature and 
Sub Miniature 
Indicator Bulbs 


Catalogue: 


Vitality Bulbs Ltd. 
Neville Place, 
Wood Green, N.22. 
Bowes Park 0016 
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A magnificent new model from 


DECICA 


INTERCONTINENTAL 1125 


A quick glance is enough to show immediately 
that the Intercontinental 1125 looks areal quality 
set. But take a longer look at the specification 
and you will see that the quality is not 

confined to externals. The 1125 has been designed 
for the real enthusiast and will pass the most 
critical scrutiny with flying colours. 


DECCA Intercontinental 1125 


5-waveband transistorised radio 


52 gns 


-DEGE 


@ Three short wavebands plus long and medium waves 

@ Eight transistors and 3 diodes; fully tuned HF stage on all wavebands, 
ganged to a combined frequency changer and 
oscillator; push-pull output 

@ 9” x 4’ elliptical speaker with an 11,000 Gauss ceramic magnet 

@ Bandspread tuning plus controls for wavechange, tuning, volume, tone 
and gram/radio gain (two positions) selection 

@ Completely screened metal chassis 

@ Built-in telescopic aerial for short waves; ferrite rods for LW and MW: 
25 ft. wire provided for use in difficult reception conditions 

@ Operates on one 9 v. battery or equivalent 

@ Automatic gain control 

@ Sockets for pick-up, external speaker or tape recorder, and 
external aerial 

@ Quality-finished in real leather — brown with gold trim, black with 
silver trim 

@ I64’ x 112” x 63’ 


FIRST CHOICE FOR SOUND 


Decca Radio & Television * Ingate Place - Queenstown Road - London SW 8 
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The world’s most competitive Single 
Sideband Radiotelephone—the SSB 
125 is suitable for fixed or mobile 
operation and is the most economic § 
equipment for long distance com- 

munication available today. 


Features 


Hi 125 watts p.e.p. output 
HM 4 switched channels 
‘Transistor DC or AC power pack 


i Crystal filter selection of side- 
bands 


PYE TELECOMMUNICATIONS LTD. 


CAMBRIDGE - ENGLAND 


_ Telephone: Teversham 3131 
11W W—079 FOR FURTHER DETAILS. 


AucusT, 1964 WIRELESS WORLD 59 


and Now- 


a Fully Transistorised 
Walkie-Tatkie! 


Bantam 


TWO-WAY RADIOTELEPHONE 


teuen 


Once again in 
the tradition of 
the outstanding 
Cambridge and 
Vanguard Radio- 
telephones, Pye 
have produced the | 
Bantam, a brilliant 
fully transistorised 
Walkie-Talkie. 


@ Fully transistorised Transmitter and Receiver 

@ Long endurance with Rechargeable or Dry Batteries @ Crystal Filter selectivity 
i Reliability and accessibility of components Mf Very high performance Receiver 
Wf Lightweight 4 Ibs. (1.82 kg.) i Frequency Band 25-174 Mc/s. Mi Weatherproof 
# Approved by G.P.O. to spec W6345 


Tel: TEVERSHAM 3131 


FYE TELECOMMUNICATIONS LTD. CAMBRIDGE, ENGLAND - Telex No. 81166 
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New 5” double beam 


portable oscilloscope 
for less than £100 


TELE Q UIP RENT 


FRG. 
SELECTOR 


PRIS RISES 
STABRITY 


LOWER TRACE ¥ 


& 
BRE Dae 


A new 5” flat-faced PDA tube gives a double beam trace of maximum clarity 
and visibility, on a compact portable instrument versatile and accurate enough 
for laboratory applications, yet simple and robust enough for general, industrial 
and teaching purposes. Advanced features include transistor stage high sensi- 
tivity amplifiers on both channels; 6 Mc/s bandwidth, new faster starting time 
base of improved linearity, and printed circuit construction to ensure depend- 
able performance under most arduous working conditions. Note the simplicity 
of controls characteristic of all Serviscopes. 


£99 A descriptive leaflet will be sent on request. 


QUIPMENT BESS 
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D52 
SERVISCOPE* 


Max. sensitivity 10 mV/cm 
Calibrated input attenuator — 
10 mV/cm to 50 V/cm 


18 preset sweep speeds plus variakio 
control 


Automatic sync. Trigger with level 
control. 


Squarewave voltage calibration 
source 


DC coupled flyback blankinz 
Folding tilting feet fitted 


* Serviscope is a registered trade mark of 
Telequipment Limited, 313 Chase Road, 


| Southgate, London, N.14. 
Fox Lane 1166. 
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NEW MULLARD PACKAGE 
FOR PORTABLE RADIOS 


Mullard LFK4 forms basis of 


economical audio stages 


Cone NES sood performance and economy of operation 

are prerequisites of present-day portable radio receivers, 
and all three are achieved in the latest models using the new 
Mullard LFK4 transistor audio package. 


PFL200 
TEN-PIN 
VALVE 


UNIQUE DOUBLE PENTODE 
FOR DUAL-STANDARD 
RECEIVERS 


DP EVELORED by Mullard to 
meet the needs of the latest 
dual-standard television receivers, 
the PFL200 is a video valve of 
unique construction. A novel fea- 
ture in its design is the use of a 
10-pin B10B valve base. This new 
base—the decal base—makes poss- 
ible the inclusion of two com- 


| What’s 


SLD 
Mullard 
Wr 


new in the 
new sets 


pletely separate pentode systems 
in one envelope. 

The pentodes in the PFL200 are 
dissimilar, and have been given 
complementary electrical character- 
istics which make possible the 
design of exceptionally economical 
full-performance television re- 
ceivers. Particular care has been 
taken in the pinning and in the 
screening between the two sections 
of the valve to provide independ- 
ence of operation. 

The PFL200 ‘L’ section is de- 
signed to operate as a high-gain 
video output pentode capable of 
producing a large output voltage 
across a low-value anode load 
resistor. The ‘F’ section is a voltage- 
amplifying medium-slope pentode 
designed principally for application 
as a synchronising pulse separator. 


Two n.p.n. and two p.n.p. tran- 
sistors comprise the LFK4. A com- 
plementary matched pair of an 
AC127 n.p.n. transistor and an 
OC81 p.n.p. transistor form a 
transformerless output stage. Pre- 
ceding this stage is an OC81ID 
driver stage, and the package is 
completed by another AC127 used 


as a pre-amplifier. (When ordering 
replacements for the LFK4, the 
particular transistor required should 
be specified.) 

Because the package can be d.c. 
coupled throughout, the number of 
interstage coupling components is 
reduced. This, together with the 
elimination of the comparatively 
bulky transformers, results in not- 
able savings in space and cost. 

D.C. coupling also offers 
improvements in terms of per- 
formance. An extended frequency 
response is obtainable, and the 
amplifier has a better response to 
rapidly changing audio signals. 

The sensitivity of the LFK4 is 
such that an output of 700mW can 
be obtained using a 9V battery, or 


approximately 1W using a 12V 


supply. 

‘An attractive feature of the 
LFK4 package is that the OC81D 
driver transistor can be run at low 
quiescent. current. Battery drain is 
therefore reduced even with the 
large outputs obtainable with the 
LFK4. Extended battery life—an 
obvious. benefit—is therefore a 
significant ‘“‘extra’ of the new 
Mullard audio package. 


AC107 LOW-NOISE TRANSISTOR FOR 


TAPE RECORDERS 


HE Mullard AC107 low-noise 

junction transistor is now fre- 
quently used as a voltage amplifier 
in inexpensive hybrid tape recorders. 
In this application, it offers the 
required amplification while intro- 
ducing the minimum of hum and 
microphony. In addition to hybrid 
recorders, the AC107 is particularly 
suitable for battery-operated all- 
transistor tape recorders. 
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Use of the AC107 is not limited to 
inexpensive equipment, however. 
Manufacturers of high-quality audio 
equipment who wish to employ 
transistor pre-amplifiers because of 
their inherently good microphony 
properties are making increasing 
use of the device. The Mullard 
AC107 is thus contributing greatly 
to the high standards attainable 
with the wide present-day range 


of audio equipment. 
MYM 3286 
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PIONEERS of wireless communication and of radar whose faculties were 
trained to a high pitch in hearing morse through atmospherics or in recogniz- 
ing a target return in “grass” are apt to look askance at the growing com- 
plexity of receiving equipment and the tendency to delegate human control 
to a supervisory and maintenance role. There will always be a division of 
opinion about this as there is between the devotees of ripe Stilton and those 
who prefer the uniformity of cheese which comes ready wrapped and “not 
touched by human hand.” But if you find yourself in a strange new town and 
must have protein in a hurry, the supermarket will give you what you want 
long before you can hope to locate the grocer with the real thing. 

These somewhat irreverent thoughts obtruded during the periods (rather 
more frequent than we could have wished) when we lost track of the mathe- 
matical argument put forward by delegates to the symposium last month on 
Signal Processing in Radar and Sonar Directional Systems, organized jointly 
by the ILE.R.E. and the Electronic and Electrical Engineering Department of 
the University of Birmingham. The published proceedings will in due course 
reveal the complexity of the task and the magnitude of the mathematical 
research and experimental development which has been brought to bear on 
this problem, which is now of prime importance in civil air traffic control and 
in radio astronomy as well as in military radar and sonar. 

The need for signal processing arises from the complexity of the reverbera- 
tion responses evoked in the ocean by a sonar pulse and by the mass of irrele- 
vant “paint” on a radar screen due to aerial side lobes, interference from 
other radars, natural or unfriendly generation of noise, inadequate directional 
resolution, etc. Superdirective aerials, multiplicative arrays and other forms 
of selection and cross-correlation of signals are now well-established tools of 
the systems engineer. Their design and evaluation. will keep applied mathe- 
maticians well supplied with problems for the foreseeable future. 

Although some of us may sigh for the good old days of simple on-off power 
signalling when, if you couldn’t get through, you put an extra weight on the 
engine governor or boiler safety valve and doubled up the fuses, the pulses 
were, even then, being shaped by the tuned-circuit parameters and there is 
really no such thing as a “raw” signal. At the receiving end we are pre- 
sented with an event which carries potential information, not only of the 
source, but of the medium and of all the vicissitudes of its passage. At the 
transmitting end there are clearly advantages to be gained—particularly in 
radar—by processing the emitted pulse train to a form which will probe for 
the required information, but the processing of received information must be 
done with care and with a full recognition that in throwing away information 
which is regarded as redundant or irrelevant we may be throwing away the 
baby with the bath water. This may be particularly true when clipping is 
used to reduce noise and the only information left is the time spacing of zero 
crossings. Any process designed to clarify the effect one is looking for may 
well at the same time obscure what the signal is trying to tell. 

The increased sensitivity of masers and parametric amplifiers and the 
information gathering power of modern aerial arrays together produce too 
complex a picture for analysis by other than computer techniques in the time 
available for decision and action, but we hope that somewhere in the set-up 
there will always be at least one “raw” display “warts and all” to which 
someone skilled in the art may refer when the machine comes up with an 
incredible answer. 


WIRELESS WORLD, nuGuST 1964 373 


An Introduction to 


MICROWAVE TECHNIQUES 


i—MICROWAVES, PAST, PRESENT AND FUTURE 


By K. E. HANCOCK* 


BOUT two decades ago the term microwaves 
made its appearance, and has since turned up 
regularly, in both the newspapers and technical 

Press, in articles on such widely differing subjects 
as steak grills and Telstar. 

In this article we are going to see what, if anything, 
makes microwaves different from ordinary r.f., how 
they were first used, and the rapid increase in 
knowledge and use up to the present day, con- 
cluding with some likely future developments. 
Succeeding articles will cover a little microwave 
theory, microwave power sources, microwave com- 
ponents and instruments, and a final chapter on 
microwave measurements. 

Whilst there is no fixed definition of the term 
“microwaves,” it is generally taken to mean that 
section of the frequency spectrum below infra-red, 
and above the range where normal circuit techniques 
using resistance, capacitance and inductance can be 
used. In terms of frequency this is from approxi- 
mately 1000 Mc/s to 300,000 Mc/s, with a band 
between about 300 Mc/s to 1000 Mc/s in which 
either fairly conventional circuits or microwave tech- 
niques may be used. At the upper end of the range 
there is again an overlap where either microwave or 
optical techniques are in use. 

The first thing that will be noted about this band 
of frequencies, is that in terms of wavelength, the 
waves are small. If the formula f=c/QX is applied 
where f =frequency in cycles per second, c =speed 
of propagation in free space in metres per second, 
A=wavelength in metres, it will be seen that wave- 
lengths in the microwave range are from one milli- 
metre to thirty centimetres. In this band therefore 
normal components are comparable in size to a 
wavelength or numbers of wavelengths. 

About this point revolves the whole microwave 
technique. Nothing is done in the microwave field 
that is not theoretically possible at lower frequencies. 
However, at the lower frequencies the size of the 
equipment used would become impossibly large. 

The fact that a component such as a resistor is an 
appreciable fraction of a wavelength long at micro- 
wave frequencies means it no longer functions as a 
resistance alone. Nor is its function determined only 
by its value, but by its dimensions, position in the 
circuit or transmission line, and the characteristics 
of the generator, transmission line, and its load. 

Most microwave components therefore take a 
completely different form from those used in low- 
frequency circuit techniques, and in many cases are 
not directly comparable with familiar devices. The 
resistor is replaced by an attenuator, an LC tuned 


* Canadian Marconi Company. 
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circuit by a precise length of tubing called a re- 
sonator, a R circuit by a device termed a phase 
shifter, and normal connecting wire by waveguide, 
to quote but a few differences. Detailed reasons for 
these changes will be given in the fourth article in 
this series dealing with microwave components, but 
most of them revolve around the short wavelength 
and means of propagation. 

It is possible and, at the higher microwave 
frequencies, necessary to propagate signals through 
hollow metal tubes called waveguides. At com- 
paratively low frequencies normal wires will carry a 
signal with little radiation or attenuation. Above a 
few megacycles per second, attenuation due to skin 
effect and radiation, begins to become a problem. 
Both these factors are alleviated by the use of coaxial 
cable, but as frequency increases so does loss, until 
at about 1000 Mc/s the practicability of coaxial line 
becomes marginal and over about 9000 Mc/s it gives 
way to the use of waveguide entirely. In the next 
article we will see why it is possible to propagate a 
signal through a waveguide. In the meantime, a 
reminder that the technique is limited to the micro- 
wave frequencies only by practical limitations of 
size may be given by the fact. that much of the 
present day research in very low frequency propaga- 
tion is carried out using microwave theory in 
relation to the massive waveguide formed between 
the earth and the various layers of the ionosphere. 


History of Microwaves 


The use of frequencies in the microwave range, albeit 
fortuitous, is as old as radio itself. As early as 1894, 
Sir Oliver Lodge’ in a demonstration before the 
Royal Society surrounded his spark generator with 
a cylinder closed at one end. From present-day 
theory we know that this cylinder acted as a high- 
pass filter and waveguide, allowing efficient propaga- 
tion of the microwave content of the spark signal 
only. Although some theoretical work on the propa- 
gation of waves in cylinders had been carried out 
at this time*, the whole field of what we now know 
as electronics was so new that the phenomena, after 
receiving some interest soon after*, was more or less 
forgotten in the face of the many new advances in 
the succeeding years. However, in 1933 after some 
brilliant theoretical and practical work by George C. 


1. O. Lodge—Proc, Royal Institution, Vol. 14, p. 321, 1894. 

ide J. J. Thomson, “ Recent Researches in Electricity & 
Magnetism,” pp. 344, 1893. J. Lamor, “Electrical Vibrations in 
eonaetstas Systems,” Proc. London Math. Soc., Vol. 26, p. 119, 


3. R. H. Weber, “Electromagnetic Waves in Metal Pipes,” 
Ann. d. Phys., Vol. 8, pp. 221, 751, July -1902. 
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Southworth* at the Bell Telephone Laboratories in 
the U.S.A., work in the microwave field began in 
earnest, and has been continuing at an increasing 
pace ever since. 

Southworth’s interest in the possibility of propa- 
gation through waveguides was first aroused during 
work involving a Lecher bar resonator in a trough of 
water, in 1920. The trough acted as a waveguide, 
and being filled with water, which has a high 
dielectric constant and thus slows down the wave, 
the wavelength was only a little more than one- 
tenth that of the same signal in free space. Waves 
propagated in the trough waveguide were therefore 
superimposed on the phenomena being studied. This 
annoying side effect turned out to be of immense 
importance, as it allowed the study, several years 
later, of this form of transmission at a frequency 
then obtainable, that is, around 300 Mc/s. Power 
‘sources for frequencies in the normal microwave 
range were not available at that time, and much 
basic work was carried out with cylinders filled with 
water, transmitting frequencies of about 300 Mc/s 
at wavelengths of around 11 cm. 

In the early 1930s power sources became available 
in the 2000 Mc/s range, and Southworth continued 
his work using air filled copper plumbing pipe. The 
somewhat derisory term of “plumbers” has stuck 
to microwave engineers ever since. Even without 
the usual accelerating factor of war, progress was so 
rapid that by the end of 1933 a five-inch circular 
waveguide run, 875 feet long, was in use for trans- 
mission of c.w. and voice modulated signals® °. One 
of the discoveries of prime importance made with 
this apparatus was the low-loss and non-radiating 
nature of this form of transmission line. 

Although Southworth’s research was for the Bell 
Telephone Laboratories, and chiefly aimed at com- 
‘munications applications where advantage could be 
taken of the very wide bandwidth available at these 
frequencies, the first production equipment making 
use of this technique was in all probability radar. 

Radar began its life in the early 1930s mainly as 
the result of work by Sir Robert Watson-Watt. By 
the beginning of the second world war in 1939, Great 
Britain was protected by a ring of operational radar 
stations. However, these early “Chain Home” 
stations did not operate on frequencies. in the micro- 
wave range but in the h-f.-v.h.f. region of the spec- 
trum. They suffered from several limitations. The 
first concerned definition. At the low frequencies 
in use only very wide beams could be transmitted, 
with the result that a number of aircraft at the same 
range would be detected as one target. Secondly, a 
vertical section through the polar diagram of the 
aerial showed the lobe curving fairly sharply away 
from the ground a short distance from the trans- 
mitter. This meant that ships and low-flying air- 
craft could not be detected. The aerials required 
Were massive structures mounted on high towers, 
making the use of radar in a mobile form, or on ships 
and aircraft out of the question. Lastly, accuracy 
depended on the production of very short, very steep 
sided pulses of power, and this was very difficult at 
the frequencies then in use. 


4, U.S. Patents No. 2129711 ae March 1933) and No, 2129712 
(9 pores 1933) both in the name of«G. C. Southworth. 

G. C. Southworth, ‘* Hyper Frequency W aveguides—General 
Seep taae and Experimental Results,” B.S.T.f., Vol 15, pp. 
284-309, April 1936. : 

6. G. C. Southworth, “Some Fundamental Experiments. with 
Waveguides,” Proc, I.R.E., Vol. 25, pp. 807-822, July 1937. 
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Fortunately Southworth’s early work pointed the 
way to the use of microwave frequencies and tech- 
niques, and several English groups were vigorously 
pursuing this approach. Much work remained to be 
done, particularly in the fields of power sources and 
aerials, but under the pressure of war, development 
went on apace and soon radar equipments using 
frequencies in the 3000 Mc/s and 9000 Mc/s rang<s 
made their appearance in land, sea and air applica- 
tions. 

The main factor that enabled this rapid advance 
to take place was the development in England of 
the magnetron, a high-power microwave oscillator. 

Up to this time much experimental and theoretical 
work had been carried out on microwave techniques, 
and many components had been developed. It was 
known for instance that at these frequencies it was 
possible for a half-wave dipole aerial a few inches 
long, and backed by a parabolic reflector a few 
feet in diameter, to. produce a sharply defined 
beam only a few degrees wide. This immediately 
overcame to a large extent the problems of definition, 
low cover, and mobility. However, to provide suf- 
ficient range, kilowatts of power were required, and 
the klystrons and high-frequency triodes available at 
that time produced in general milliwatts, and at best 
watts of power. 

In 1939 Drs. J. T. Randall and H. A. H. Boot, 
working under Prof. Oliphant at Birmingham 
University, produced the first workable high-power 
magnetron, a microwave oscillator capable of pro- 
ducing many kilowatts of pulsed power. In 1940 
the information on this great advance was passed to 
the U.S. Naval Research Laboratory, thus beginning 
the vast amount of intimate collaboration in elec- 
tronic research and development which took place 
between the two nations during the war. 

The development of the magnetron into a repeat- 
able, reliable component was completed in an in- 
credibly short time, leaving the path open for the 
development of the astounding array of radar devices 
used during the war. 


Present Applications of Microwaves 


At the end of the war much research carried out on 
microwave techniques was published. This aided 
the application of microwave techniques to a number 
of fields other than radar. 

Present-day applications in probable order of 
proportion of the overall field would include radar 
and navigational aids, communications and television 
relay, radio astronomy, molecular and other research, 
and such diverse industrial applications as the rapid 
cooking of food, the measurement of moisture in 
bricks, the detection of salt in crude oil, and the 
breaking up of concrete and rock. Radar and 
communications between them account for an 
estimated eighty-five per cent of the total and are 
themselves divided into many facets. In these 
articles we have space for little more than a brief 
mention of the main branches of application. 

With radar, undoubtedly the largest field is marine 
radar. Operating mainly in the 3cm bands, the use 
of search-type radar for both collision avoidance and 
navigation, is almost universal for all classes of 
trading vessels. Currently an effort is being made, 
particularly by American manufacturers, to extend 
this field to the smaller type of fishing and pleasure 
boats. There are even models available for boats 
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as small as 15-foot pleasure boats driven by outboard 
motors. The narrow beams and short pulses used 
give good definition, and the maximum range of 
about 30 miles, due to the fact that microwaves 
penetrate the ionosphere and are therefore limited 
to line-of-sight ranges, is no limitation to compara- 
tively slow-moving ships. 

Airborne radar perhaps ranks next. The air forces 
of the world use 3 cm and 1 cm search radar for 
interception and bombing, both operations now 
being almost automatic. Range increases with fly- 
ing heights as line-of-sight increases. Navigational 
radars use several bands down to around 2 cm, whilst 
electronic countermeasures employ both radar and 
other microwave techniques across a large portion of 
the microwave spectrum. Airlines use radar in 
ever-increasing numbers, both for navigation and 
storm avoidance, whilst one of the latest develop- 
ments is putting Doppler navigational radar into 
aelicopters. Ground radar employs what are prob- 
ably the largest and the smallest radar systems. The 
largest radar systems, as far as the author is aware 
are the massive B.M.E.W.S early warning radars 
with outputs of several megawatts using huge wave- 
guides to give low loss at a few hundred megacycles. 
With these lower frequencies and very great power, 
a vastly extended range is obtained. 

At the other end of the range we have the tiny 
self-contained Doppler radars that are mounted in 
police cars to record the speed of other road users. 
These ingenious devices, which are in common use 
in North America, can record with high accuracy the 
speed of a following or approaching vehicle, whilst 
the radar car is itself in motion. The frequency 
difference between the transmitted and received 
signals caused by the moving target car giving 
Doppler shift, is measured accurately and, as it is 
proportional to speed difference between the cars, 
is processed to give the target car’s speed directly 
on a meter. 

It is understood that the “father” of radar, Sir 
Robert Watson-Watt, was fined on a recent visit to 
the U.S.A. on the evidence of one of these devices. 
His comments are not available. 

Between these limits are a large number of equip- 
ments with such applications as air traffic control, 
ground controlled approach for aircraft and harbour 
guidance radar. The majority of these systems 
operate in the 10 cm band. 

The second field of microwave application, com- 
munications, is also very diverse. 

Most countries of the world now have their major 
cities interconnected by broadband radio relay 
systems. ‘These vast systems operate in the 2000, 
4000 and 6000 Mc/s bands, making use of the band- 
width available at these frequencies to carry up to 
1,800 telephone conversations on a single r.f. channel. 
The aerials transmit and receive simultaneously and 
2an carry four or more r.f. channels in each direction. 
The narrow beamwidth obtained with fairly small 
aerials increases gain and reduces interference. 
Microwave frequencies are relatively free from man- 
made interference in any case, and the restriction of 
the gain of the receiving aerial to a narrow beam 
increases this advantage. The limitation of line- 
of-sight transmission is in some cases a disadvantage, 
as is the fading caused, particularly in the 6000 and 
11000 Mc/s bands, by changes in atmospheric con- 
ditions. However, these points are far outweighed 
by the obvious disadvantages of the overcrowded 
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low frequencies and expensive low-capacity cable 
transmission. The unmanned relay stations are 30 


to 60 miles apart and are ideal for covering the vast 


distances found in many parts of the world. For 
greater hop distances in inaccessible country, the 
high power forward scatter systems are used. 

The latest advance in microwave communications 
are the active and passive satellites, the Telstar and 
Syncom systems operating in the 4000 Mc/s and 
6000 Mc/s bands, again taking advantage of the high 
aerial gain and large traffic capacity of microwave 
techniques. ; 

A further use of microwaves in communications 
is for rocket telemetry where microwave frequencies 
can penetrate the plasma plume of the rocket engine. 

In research, waveguide techniques are used for the 
study of spectral line resonances of various sub- 
Stances, and in linear accelerators for the study of 
high-energy particles, to name but two applications. 

The new but fast-developing science of radio 
astronomy is yet another user of these techniques. 
Much work has already been carried out on such 
diverse subjects as attempting to measure the length 
of the Venus day, the temperature on the surface 
of Jupiter, and a study of the immense clouds of 
interstellar hydrogen gas. 

One of the more ingenious industrial appli- 
cations is the use of microwave techniques by one of 
the major oil companies to measure the salt water 
content of crude oil from the wells. This is done by 
the comparison of the phase shift through an un- 
contaminated sample and the output of the well. 
Other applications included the determination of 
the moisture content of bricks and similar materials 
by the measurement of the attenuation of a 10-cm 
signal passed through them; and the use of a high 
power beam of similar wavelength to crack rock and 
to strip concrete from reinforcing rods. 

It can be seen from the foregoing that microwave 
techniques have found application in many fields, 
and the subject is still wide open for further expan- 
sion. Some of the new problems currently occupy- 
ing scientists and engineers are inter-satellite com- 
munication, taking advantage of the high aerial gains 
available from the higher microwave frequencies 
usually attenuated by the atmosphere; hovercraft 
radar, which poses some unique problems of signal 
attenuation by spray; and very high density point- 
to-point communications through circular wave- 
guides operated in a very low loss mode. These 
and many other problems seem likely to keep the 
microwave industry an expanding one for some time 
in the future. 


NATIONAL RADIO SHOW 


AFTER a two-year interval the National Television and 
Radio Show opens at Earls Court, London, on 24th 
August but admission on the first two days will be res- 
tricted to bona-fide members of the trade. There 
will also be trade periods from 9.30-11.0 each morning 
except Saturday the 29th and Friday and Saturday, 
September 4th and Sth. ; 

In our next issue we shall include a preview of the 
equipment to be seen on the stands at the show, to- 
gether with a pian and a list of the 80 exhibitors. This 
will be in addition to the normal quota of pages devoted 
to technical articles, including the first of a new series on 
transistor circuit design, and regular features. 

The October issue will include a review of trends in 
television and sound receivers as exemplified at Earls 
Court and also a survey of aeronautical electronics as 
seen at the Farnborough Air Show. 
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The Light-Emitting Diode 


ITS APPLICATION TO A_ SHORT-PATH TELEVISION LINK 


By A. J. GOSS,* Pnh.p., F.Inst.P., and A. E. SARSON,* 8.Sc., A.tnst.P. 


HE application of the light-emitting gallium ar- 

senide diode to the transmission of audio or 

video information follows naturally from the 
observation that its infra-red emission can be 
modulated at frequencies up to 100.Mc/s.1 The 
first demonstration of such a television link was 
given by workers at Lincoln Laboratory, M.I.T., 
in October 1962,? who transmitted a television sig- 
nal via an infra-red beam over a path length of 
50 feet. : 

The work to be described below was undertaken 
as a familiarizing experiment, made possible by the 
availability of diodes used for assessment purposes 
in a research on diffusion into gallium arsenide; 
the main stimulus was a Symposium on R and D 
in Civil Aviation, held by the Electronic Engineer- 
ing Association in September, 1963, at which a 
television infra-red link using a GaAs diode was 
demonstrated, and later reported in The Marconi 
Review, Vol. xxvi, No. 151, 1963. 


‘Light-emission:—The recent discovery of the 
high-efficiency emission of radiation, infra-red and 
visible, from certain semiconductors has led to a 
very compact light source capable of modulation 
at megacycle frequencies. A simplified account of 
the phenomena is given below. 

In an absolutely pure semiconductor such as ger- 
manium, silicon or gallium arsenide at room tem- 
perature there are few current carriers, i.e., holes 


Figaee 


and electrons, because of the energy gap between 
the valence and the conduction bands. This energy 
gap is 0.7, 1.1 and 1.4 electron volts for Ge, Si and 
GaAs respectively and corresponds to infra-red 
wavelengths of 1.7, 1.1 and 0.9» (1u=10,000 A= 
10—° metre). If radiation of the appropriate wave- 
length, or less, is incident on the semiconductor, 
electron-hole pairs are produced. Conversely if 


* The Marconi Company Ltd. 
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electron-hole pairs combine in the semiconductor, 
then light of the corresponding wavelength may 
be emitted. Due to the band structure in Ge and 
Si there is a low probability of combination, and 
hence very low efficiency of radiation generation. 
However, in GaAs and some other compounds of 
the Group III and Group V elements recombina- 
tion with approximately band-gap energy readily 
takes place, and infra-red radiation is emitted. 

The semiconductor is used in the form of a p-n 
junction, generally consisting of n-type GaAs with 
a p-type diffused layer. When voltage is applied 
in the forward direction i.e., p-type positively 
biased, a large current flows with holes and elec- 
trons meeting at the junction. Recombination 
occurs, and gives rise to infra-red radiation (Fig. 
1) of 1.4eV or approximately 9,000A at room 
temperature. On cooling the diode, the energy 
gap is increased and the radiation wavelength de- 
creased, e.g., at 77°K (liquid nitrogen temperature) 
the gap is 1.48 eV and the wavelength 8,300 A. The 
efficiency of the conversion of current to light in- 
creases by a factor of 10 by cooling to 77°K and 
a typical efficiency of 1% is then obtained. The 
infra-red emission is relatively wide in wavelength 
range (several hundred A), in contrast to laser- 
type emission of less than 1 A width, which occurs 
at much higher current densities. 

A current of about 0.5A is used with a diode 
1/400 cm® in area, i.e., 200 A/cm’* current density. 
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Infra-red radiation from a gallium arsenide cube. 


A linear relationship between the light intensity 
and the forward current is observed, as described 
below, so that linear modulation of the light beam 
can be achieved directly. In the present applica- 
tion the light is modulated at frequencies not 
exceeding 10 Mc/s but it has been reported by 
Biard® et al. that 900 Mc/s can be used. 

Similar p-n GaAs diodes can give laser-type 
action when high current density is used. For 
example, with about 10*A/cm* stimulated emis- 
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Fig. 2. Schematic arrangement of infra-red television link. 
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sion has been obtained with line width <1 A at 
77°K. Special opticai surface preparation on the 
diode is necessary to obtain this type of emission. 
However, in the present application laser action 
is not used. 

A comprehensive review of light emission from 
GaAs has been prepared by Minden.* 


Diode Construction:—The diodes were prepared 
from GaAs single crystals supplied by Mining and 
Chemical Products Ltd. The crystals, n-type with 
10'’ donors/c.c. were sliced 0.020 inches thick, 
lapped and mechanically polished. They were 
diffused in sealed capsules with p-type dope, Cd 
or Zn metal. The time and temperature of the 
diffusion were used to control the depth of the p-n 
junction, e.g., 64 hours at 900°C with cadmium 
gave a junction depth of 9». After diffusion and 
a check on the p-layer thickness, aluminium was 
evaporated to form a contact on the p-region 
and the slice was reduced in thickness by lapping. 
Then bars were cut 0.020 inches in width and the 
cut faces polished mechanically. Finally dice, 
0.020 x 0.020 inches approximately, were cut from 
the bars. For the present experimental work these 
dice were mounted on TO-5 headers and a gold 
wire connected by thermo-compression bonding to 
the aluminium p-contact. A diode with a slope 
resistance of about 20 was obtained. 


The Television System 


Early experiments on 625-lines, 50-fields/sec, 
8-Mc/s bandwidth standards indicated that, while 
the achievement of adequate bandwidth was prob- 
ably not too difficult, signal-to-noise ratio was likely 
to be a major difficulty, setting a premium on aper- 
ture and perfection of the optical components. 
These forecasts were borne out in practice. 
A schematic diagram of the television link is given 
in Fig. 2. 
The principal elements are: 
(a) A vidicon camera and camera control unit 
feeding (b). 
(b) A 21-inch monitor (Monitor A). 
(c) A modulator circuit which provides a video 
modulated current through the GaAs diode. 
(d) The GaAs diode in its optical system pro- 
jects a modulated beam of infra-red radia- 
tion which is collected by (e). 
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(e) A similar optical system containing a photo- 
multiplier which receives the radiation and 
produces a video signal at the input of (f). 

(f) The head amplifier. The video output of the 
head amplifier is distributed to a second 21- 
inch monitor (Monitor B). 


The Modulator:—Both the modulator and the head 
amplifier (described below) are based on the boot- 
strap follower,? which, through the use of high- 
frequency transistors (f,=300 Mc/s) and negative 
feedback, facilitates the attainment of bandwidths 
of 10Mc/s and more with negligible phase dis- 
tortion. 

The basic circuit in Fig. 3(a) shows the usual 
arrangement for use 2s a voltage amplifier. In the 


present application, in which a current through the — 


diode proportional to the video (voltage) input is 
required, the diode is connected in the position 
occupied by R,, as in Fig. 3(b). The diode signal 
polarity is arranged as shown so that the negative- 
going video signal causes the diode to be driven 
farther into the forward direction; the bias on the 
diode is such that the diode conducts throughout the 
whole of the video signal, including the synchroniz- 
ing pulses (which in a normal television system 
would be arranged to be “ blacker-than-black”). In 
this case’ some infra-red is radiated during the syn- 
chronizing period so that synchronizing pulses are 
transmitted to the receiving end of the system. A 
complete circuit diagram of the modulator, provid- 
ing up to 0.5A peak through the diode, is given in 
Fig. 3(c). 


Photomultiplier Head Amplifier: The photomulti- 
plier head amplifier inverts the negative-going 
signal developed at the photomultiplier anode, and 


provides a standard level signal into a 75-Q load 


(the input circuit of a display monitor). Once again 
a bootstrap follower has been used, this time as a 


voltage amplifier,° followed by an inverting stage 


and an emitter follower output stage. The circuit 
diagram is given in Fig. 4. 


Optical System:—In any system employing a photo- 
electric transducer, the ultimate signal-to-noise 
ratio depends upon the primary signal photocurrent 
and hence upon the signal light flux collected. The 
polar diagram of the light emission from the gallium 
arsenide dicde at the current density levels em- 
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ployed (* 200 A/cm? 
tends to be omni- 
directional, and no 
optimization of the 
diode geometry has 
been attempted. 
However, an increase 
of ght output of 
about an order of 
magnitude occurs if 
the diode is cooled 
in liquid~* nitrogen 
(77° K) and provi- 
sion.had to be made 
for this facility. 
Two Schmidt optical 
systems of the type 
used in the 1950s for 
large screen domes- 
tic television (made 
by Philips of Eind- 
hoven) were modi- 
fied for use with the 
diode (“Transmit- 
ter”) and the photo- 
multiplier (“Re- 
recemwer.-),4.1n the 
case of the transmit- 
ter the need for cool- 
ing the diode with 
liquid nitrogen made 
it difficult to site the 
diode within the 
Schmidt, both be- 
cause access to the vacuum flask containing the 
liquid nitrogen would be required for “topping 
up ” and also because of the possibility of the optics 
themselves frosting over. The difficulty was over- 
come by the use of an 8-mm diameter quartz light 
pipe, seen in Fig. 5 where the diode housing and 
light pipe are shown separate from the optics, 
which permitted the diode to be located outside 
the optics while introducing a virtual source at the 
required position within the Schmidt. An exploded 
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Fig. 3. Modulator circuit using the bootstrap follower. 


view of the diode mount and light pipe is given in 
Fig. 6. The use of the light pipe also permitted 
an improvement in the aperture of the optics by 
causing minimum obstruction to the beam and 
using almost the whole area of the concave mirror. 
The “receiver” optics were used unmodified, the 
photomultiplier taking the place occupied by the 
cathode ray tube in the original television receiver 
application. The photomultiplier selected, the Mul- 
lard 150CVP, has a peak in its sensitivity at 8,000 A, 
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Fig. 4. Photomultiplier head amplifier. 
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Fig. 5. Transmitter optics. 


close to the peak in the diode’s emission (8,300 A). 
Visible light picked up by the receiver Schmidt 
was excluded by a Wratten 87 filter covering the 
photocathode. It was also found advisable to screen 
the entrance pupil of the receiver Schmidt from 
scattered infra-red by a 3-foot-long matt-black 
tunnel. 


System Performince 


Electrical:—The two electronic links in the system, 
the modulator and the photomultiplier head ampli- 
fier, were set up to have approximately flat fre- 
quency responses (within + 0.5dB) to 8 Mc/s 
Above this frequency the head amplifier response 
dropped slowly to —6dB at 20Mc/s, while the 
modulator was 3dB down at 12 Mc/s. 

Time did not permit tailoring 
the response above 8 Mc/s, and it 
is possible that some of the high- 
frequency noise observed in the 
received picture might have been 
avoided if a controlled rate of cut 
off could have been introduced. 
However, as mentioned below, a 
more serious noise source made 
this noise relatively unimportant. 

An important feature of the 
gallium arsenide diode, which 
contributes to its usefulness as a 
modulated light source, is its 
linear modulation characteristic 
which, in the television case, 
means that an additional gamma 
corrector is unnecessary. 


Optical:—The original hope in 
using Schmidt optical systems 
was to collimate the infra-red 
beam over a distance of 40 feet, 
but this proved impracticable. 
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The reason for this lay in the mechanical consider- 
ation which dictated the use of an 8-mm diameter 
light pipe. The magnification of the system made 
the generation of a circular beam equal to or smaller 
than the entrance pupil of the receiver Schmidt 


- impossible at more than about 15 feet; beyond this 


the light collected by the receiver fell off inversely 
as the square of the distance. 
The poor performance of the optical system in 
these circumstances also had the ‘effect of making 
the exclusion of unwanted light an embarrassing 
problem; this in turn reduced the signal-to-noise 
ratio of the received picture, as was demonstrated 
by a marked improvement when the system was 
used in a darkened room. Had time permitted, the 
inclusion of an optical band pass filter centred 
around 8,300 A would no doubt have improved 
matters; in the event only a Type 87 filter, which 
cuts off below 8,000 A and passes longer wave- 
lengths, was available for-use. The signal-to-noise 
ratio of the received signal, measured in the labora- 
tory in daylight, and with fluorescent overhead 
lighting was estimated to be 27 dB; this fell to 19dB 
when the diode was operated at room temperature. 
The signal-to-noise ratio of the modulating signal 


was about 35 dB; stray light accounted for most of — | 


the S/N deterioration. 


Subjective:—In the laboratory, with the pictures 
displayed on 14-inch monitors, the received and 
transmitted pictures were distinguishable only by 
the slightly increased noise content of the received 
picture; in other respects (sharpness and tone 
range), the difference between the two pictures was 
little more than could be accounted for by the 
differences between the two monitors. As a demon- 
stration of feasibility, therefore, the experiment may 
be judged successful. 


Summary 


A use has been described and the feasibility de- 
monstrated of a solid state light-emitting diode, 


modulated with an 8 Mc/s video signal, and used 


to transmit a television signal over a short distance. 
This experiment utilizes certain advantages of the 


Fig. 6. Component parts of diode mount and light pipe. 
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light-emitting diode, which may be summarized as 
follows : 

(1) Small device size. 

(2) Well-defined region of light emission. 

(3) Radiation detectable by photomultiplier or 

silicon photodetector. 

(4) Linear modulation at high frequencies (up to 

‘1kMc/s may be possible). 

(5) The diode is simple and cheap to make. 
Certain disadvantages of the device must also be 
considered, namely: 

(1) Light ‘output is limited by heating. 

(2) Low-temperature cooling is essential for high 

-efiiciency and good S/N ratio. 

(3) The wavelength emitted varies with tempera- 

ture. 


It is clear, from the experiment which has been 
described, that the principal system limitation from 
the point of view of transmitting wide-band informa- 
tion is the goodness of the optical system. The 
light flux from the diode, even at the low peak drive 
employed (200A/cm*) is adequate to give an 
acceptable signal-to-noise ratio with the simple 
optical system demonstrated, but practical links over 
distances of miles will depend in the first instance 
on the success with which the light can be colli- 
‘mated and collected, without picking up extraneous 
radiation. The cost of such a system will therefore 
probably be related directly to the cost of the optical 
system, since the additional electronic equipment 
needed is simple and relatively cheap. An example 
of an experimental television link over a distance 
of 30 nautical miles is described in a recent paper’. 
The gallium arsenide diode, cooled to 77°K as in 
our experiment, was placed in the focal plane of a 
5-inch reflecting telescope, and the receiving photo- 
multiplier at the focal point of a 5-foot searchlight. 
The experiment, performed at night, gave a 10-dB 
signal-to-noise ratio under the best operating con- 
ditions. 

The necessity of cooling the diode for best effi- 
ciency and S/N ratio is undoubtedly a disadvantage 


as far as the practical implementation of the system 
is concerned. Where a lower S/N ratio can be 
tolerated, however, or for lower bandwidth installa- 
tions, it may be sufficient to cool the diode only to 
around 0°C by means, for example, of a semicon- 
ductor thermoelectric (Peltier effect) cooler. 
Possible applications for the system include the 
transmission of information in enclosed premises, 
such as steel-works, power stations, coal mines, etc. 
where the use of coaxial cables would be difficult 
or impossible either because of potential damage 
to the cables or because of some other local hazard. 
Another application might be the transmission of 
television news from street level to roof level and 
thence by microwave link to a local transmitter. 
The system would of course be equally suitable for 
the transmission of radar information, either raw or 
in digital form. 


Acknowledgement:—The authors acknowledge with 
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The prediction curves show the median standard 
MUF, optimum traffic frequency and the lowest usable 
frequency (LUF) for reception in this country. Unlike 
the standard MUF, the LUF is closely dependent upon 
such factors as transmitter power, aerials, local noise 
level and the type of modulation. The LUF curves 
shown are those drawn by Cable & Wireless Ltd., for 
commercial telegraphy and assume the use of trans- 
mitter power of several kilowatts and rhombic aerials. 

The MUF is, by definition, the frequency at which 
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communication should be possible for 50% of the time. 
Satisfactory communication will, of course, be possible 
slightly above the MUF, but only for smaller percent- 
ages of time. The optimum traffic frequency is usually 
taken as 85% of the MUF. 
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Multiple parallel connections to the single turn coil plates and (right) one of the trigger spark-gap rings. 


MEGAJOULE CLR CIRCUIT 


R.F. VALUES WITH HEAVY ENGINEERING DIMENSIONS 


THE Thetatron experiment at the Culham Labora- 
tory of the U.K. Atomic Energy Authority is 
designed to produce a dense high-temperature 


TRIP PULSE —_ 
=e 


De Ae) MASTER: TRIGGER 
Sos GENERATOR 


General arrangement 
of spark-gap switches. 


= SUB-MASTER TRIGGER 
GENERATORS 


SPARK GAP SWITCHES 


TRIP PULSE 


COLLECTOR P AVS 


DAMPING RESISTOR 


PRE-IONISATION 
BANK 


382 


plasma in a deuterium-tritium gas mixture of suffici- 
ent duration to give a net yield of energy from the 
nuclear fusion reactions. 


igures aimed at are 10!” 
particles/c.c..and a temperature 
of 10° degrees Kelvin for a milli- 
second, which is equivalent to a 
10-fold increase in temperature 


and a 100-fold increase in time 


Over previous experiments. 


Of special interest to readers 
of this journal is the design of 
the electrical circuits which calls 
for inductances of the order of 
nanohenries (10°°H) in capacitor 
banks the size of a house with 
internal wiring totalling not far 
short of a mile of cabling. 


The inductance of the single- 
turn current-sheet coil encircling 
the 2-metre long plasma tube is 
only 5nH and it was important 
that the external circuit induct- 
ance should be as small as. pos- 
sible compared with this. By 
using 448 separate circuits each 


consisting of pairs of 1.5 ~F- 
(B.IL.C.C.) designed 


capacitors 
for charging to 40 kV ‘(1.07MJ) 
and connecting them in parallel 
on discharge, a measured bank 
inductance of 3nH and series 
resistance of 0.2 milli-ohm were 
obtained. The discharge is oscil- 


latory and the capacitors are de- — 


signed for 80% voltage reversal. 
To suppress -fast high-voltage 
transients superimposed on the 
main voltage waveform, a paral- 


lel resistance of 28m is con- 
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3nH 


Equivalent circuit of Thetatron megajoule capacitor bank. 


nected across the current collector plates leading 
to the Thetatron coil. 

Parallel connection on discharge is effected by a 
cascade trigger system arranged to fire 448 main 
spark gaps within a period of 25 nanoseconds, One 
master gap provides simultaneous pulses to trigger 
eight sub-master gaps and these in turn trigger the 
main gaps. 

When the main bank has fired the current rises to 
12 million amperes in 6 microseconds giving a mag- 
netic field of 75 kilogauss. 


PHOTOPLOT RADAR 


THE Kelvin Hughes Photoplot marine display unit, 
which presents relative motion or true motion radar 
information to the operator in the form of a series of 
bright stable pictures on a flat paper-covered surface, 
suitable for plotting, is now available. It is designed 
for use with Kelvin Hughes marine radar installations, 
and the standard equipment (shown in the photograph) 
cannot be adapted for use with other makes of radar. 

The 27-in diameter picture is produced by means of 
a rapid photographic processing system pioneered by 
Kelvin Hughes for military applications and subse- 
quently developed for marine use. In the standard 
Photoplot unit, the radar information is first displayed 
in the normal way on a 34in diameter cathode ray tube. 
This display is then photographed on special 16mm 
film, processed in a few seconds and then projected on 
the underside of a translucent screen. The time interval 
between successively projected pictures can be set, by 
simple adjustment, at 15 seconds, 3 minutes or 6 
minutes, according to plotting requirements. 

The original Kelvin Hughes marine Photoplot radar 
display was a custom built unit for the 45,000 ton 
P. & O. passenger liner Canberra and was installed for 
her maiden voyage three years ago. In 1963 a modified 
version of the Canberra installation was fitted to the 
49,000 ton Shell tanker Oscilla. This was designed as 


a self-contained unit and was the forerunner of the 
production model now introduced. 


Electronics Expansion 
in the Navy 


DIGITAL as well as analogue computers are now 
included in the very wide range of electronic equipment 
which sustains the navigational and fighting efficiency 
of ships of the Royal Navy. All this equipment is the 
responsibility of the Weapons and Radio Officer. His 
training is up to degree standard obtained either before 
entry or through the Navy’s own “ university,’ H.M.S. 
Manadon at Plymouth (which works to the London 
University syllabus); he may be also a graduate of the 
I.E.E. or I.E.R.E. He will be supported by specialist 
ratings who in the photograph are seen conducting a 
diagnostic and maintenance check on one of the latest 
Ferranti/Mullard “ Poseidon” computers forming part 
of the new generation of ADA (Action Data Automa- 
tion) equipment shortly to become operational in air- 
craft carriers (H.M.S. Eagle is already in commission). 
The capacity of the computers not only gives data pro- 
cessing of radar information but makes recommenda- 
tions on the sequence of attack as well as on the 
problems of interception. A further advantage is that 
data transmission to other ships can be in digital form. 
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MANUFACTURERS’ PRODUCTS 


NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


Instructional Modules 


IN many educational establishments, 
the time spent by students and staff 
in assembling circuits for experimen- 
tal use and then dismantling, is re- 
garded as time wasted. The new 
electronic instructional modules 
manufactured by Physical and Elec- 
tronic Laboratories, Palmers Green, 
London, N.13, have been devised to 
aid the student in obtaining a clear 
understanding of the principles in- 
volved in the experiments and to 
prevent waste of time in the prepara- 
tion, wiring and testing of the cir- 
cuitry. Each unit is 7 x 43 x ljin and 
is supplied complete with connecting 
wires and instruction sheet. The 
units available at present include an 
a.c. bridge unit, transistor amplifier 
unit, power unit and pulse circuit 
unit. The circuit diagram is printed 
on the front of each unit and a num- 
ber of miniature sockets allow access 
to the circuit in a multiplicity of 
places. A number of experiments 
can be performed with each unit. 
A typical example is the pulse circtiit 
unit Type 31. This can be used for 
practical work on monostable, bi- 
stable, miultivibrator and Schmitt 
trigger circuits. The cost of this 
_ piece of apparatus is £7 5s. 

1i1WW 301 for further details 


Sweep Oscillator 


UTILIZING a varactor sweep circuit 
and a non-contacting type tunable 
inductance, the Telonic Model VR- 
2M sweep oscillator designed as a 
plug-in unit for the Telonic SM-2000 
sweep generator chassis, exhibits 
good stability over extended operat- 
ing periods. Its stability after warm 
up is specified as 1kc/s over short 
term and 10kc/s over an hour’s 
operation. Solid-state techniques are 
used throughout and a front-panel 
switch is used to select any one of 
three functional modes, namely, CW, 
narrow-band. sweep or wide-band 
sweep. This dual-range, sweep- 
width control covers 100c/s to 
400 kc/s and 200c/s to 10 Mc/s. 
The sweep is continuously variable 
within these frequency ranges. A 
frequency-marker system is provided 
and this is variable over the whole 
operating range. The sweep rate of 
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this unit is variable from 1 sweep in 
90 sec to 100 sweeps per sec. The 
output is 1 V r.m.s. The instrument 
is available in the U.K. from Living- 
ston Laboratories. 

11WW 302 for further details 


Mains Unit 

MUCH transistor equipment now 
available only has provision for bat- 
tery power. Those wishing to con- 
vert to mains-powered equipment 
may be interested in the “ Osmabet” 
Type PM9 mains unit, This provides 
a 9V output from a 200/240 alter- 
nating input. The current drawn 


should not exceed 150mA. Measur- 
ing approximately 2*24x3in the 
unit is identical in size and appear- 
used in 


ance to many batteries 


recently-introduced equipment and 


fits into the battery housing provided. 
The cost of the unit is 45s. 
11WW 303 for further details 


Pulse-height Analyser 


A NEW automatic-scanning, single- 
channel, pulse-height analyser is 
available from Research Electronics, 
Cleckheaton, Yorkshire. Designated 
the Model 9050A, the equipment has 


been developed to provide most of - 


the facilities required for gamma 
spectroscopy and _ pulse-height 
studies. The circuits employed are 
claimed to give a 20 to 1 improve- 
ment over formerly used circuits and 
the design of the discriminator com- 
pletely elimmates drift from such 
causes as changing grid base. The 


Electronic instruction modules manufactured by Physical and Elec- 


tronic Laboratories. 


Above: Osmabet Type PM9 


mains unit. 


Left: Telonic Mode! VR-2M sweep 
oscillator. 
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input can be d.c. restored and will 
cater for changes in mean value of 
pulse waveforms with changing pulse 
repetition rates. Manual, automatic 
or external scanning can be selected 
and the threshold level is variable 
from 2.5 to 100V. The channel 
width is variable from 0.1 to 50 V. 
1iWW 304 for further details 


Closed-circuit Television 
Camera 


A NEW camera, the Type FA41 
closed-circuit television camera, is 
announced by Visual Engineers, 
Aylesbury. Using semiconductor 
devices, the control circuitry is con- 
tained within the camera case. It 
will operate on 110 to 240 V, 50 to 
60 c/s mains or 12V battery. The 
output signal from the system is 


either video or r.f. with negative 


modulation. The system is 625 line, 
random interlace. The sensitivity 
control is fully automatic. Weighing 


less than 10lb the camera is only 
. 114X532 x 5#in in size. 
the camera is £238. 

11WW 305 for further details 


The cost of 


Paper-tape dispenser designed by Document 


Transports. 


Type 976 capacitance bridge (Elec- 
tro Scientific Instruments). 
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Paper Tape Dispenser 


UP to 1,000 characters per second 
can be ensured without snatch or 
drag with the power-driven dis>enser 
designed by Document Transports 
and available from Scientific Fur- 
nishings, Poynton, Cheshire. The 
unit, designated the Type 1,000 tape 
dispenser, was developed for feeding 
paper tape to high-speed punches 
and readers. Powered from a 230 V 
mains supply, the equipment is port- 
able and caters for most sizes of 
paper tape without mechanical ad- 
justment. 

11WW 306 for further details 


Capacitance Bridge 


A BATTERY-POWERED, trans- 
former-arm bridge Type 976 manu- 
factured by Electro Scientific Indus- 
tries is now available in the U.K. 
from Livingston Laboratories. ‘Two- 
and  three-terminal measurements 
may be made over a range of 1,200 pF 
to 1-2F, the resolution on the 
lowest range being 0-1 pF. The 1 kc/s 
oscillator and detector are included 
in the instrument and transistors are 


cS 


used. throughout. Balance may be 
observed on a built-in meter. Alter- 
natively, provision is made for audible 
nulling using headphones. The bridge 
costs £226 excluding duty. 

11WW 307 for further details 


Component Storage Bins 


A NEW component-storage system is 
announced by Savage and Parsons, 
Watford, Hertfordshire. Essentially 
an extension of the Spur Plastibac 
range, eight sizes of bins are avail- 
able and these can be intermixed 
during stacking The bins are 
moulded from coloured high-impact 
polystyrene, the colours available 
being red, blue, green, industrial 
green and yellow. When assembled 
into racks the contents of each bin 
can easily be seen, but a slot is pro- 
vided on the front of each bin for 
descriptive labels. 

11WW 308 for further details 


Digital-logic Modules 


PLUGGING into a B9A valveholder, 
modules recently introduced by 
Sidien Products, Birchwood Court, 


Research Electronics Model 9050A pulse-height 


analyser. 


Storage system using Spur Plastibac components. 


Edgware, Middlesex, provide an in- 
expensive method of constructing 
digital computer and _ control 
systems. Each module has a dia- 
meter of 1%in and a height of 
1;in. The coloured plastic dust- 
covers provide a means of identifying 
each unit in the series. The dust- 
covers are easily removable for 
component replacement or for edu- 
cational demonstration purposes. If 
required, the modules can be sup- 
plied sealed in silicone rubber. Units 
available include shift registers, 2- 
and 3-input and/or gates, Schmidt 
triggers and monostable and bistable 
units, 

11WW 309 for further details - - 


X-band Klystron 


A HIGH-POWER klystron Type 
850 manufactured by Eimac is now 
available from Walmore Electronics, 
Drury Lane, London, W.C.2. The 
valve is capable of delivering c.w. 
power of 20kW at frequencies be- 
tween 7.125 and 8.5 Gc/s. The elec- 
tron gun assembly utilizes a highly 
convergent, confined flow field. This 
is said to give a very low cathode 
current density resulting in long 
life expectancy, good bandwidth 
(35 Mc/s minimum), low-beam volt- 
age and the focusing arrangements 
are non-critical thus producing a 
stable electron beam. 

11WW 310 for further details 


Laser 
A MEDIUM-POWER, | solid-state 
laser has been announced by 


M.E.L., Kings Cross Road, London, 
W.C.1. The device, complete with 
charging and control unit, is available 
as a standard catalogue item. The 
laser head can be adapted to accom- 
modate flash tubes of different types 
and to accept plain or chisel-ended 
~ laser rods. Also, rods of different 
diameters or different materials can 


with specific products. 
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Readers will appreciate the advantage of being able to fold out the sheet 
of cards, enabling them to make entries while studying the editorial 


Postage is free in the U.K., but cards must be stamped if posted overseas. 
This service will enable professional readers to obtain the additional 
information they require quickly and easily. 


High-power, X-band Klystron Type 
X850 manufactured by Eimac. 


be used with suitable adaptors and 
there is provision for outlet ports at 
both ends of the laser head. There 
are also facilities for attaching lenses 
and filters. 

The rod normally fitted is of neo- 
dymium-doped glass and is in in 
diameter and 6in long. The pumping 
source is a 5,000-joule, linear flash 
tube and the coherent light output is 
nominally 5 joules. The pulse length 
is 0.4 to 0.8msec but with the Q- 
switching attachments this is reduced 
to 0.1 to 10usec and the peak power 
is increased approximately 100 times. 
The standard laser rods have plane 
parallel ends with dielectric coatings 
having nominal reflectivities of 58% 
for one end and 97% for the other. 
Rods can also be supplied with one 
end totally internally reflecting and 
the other end uncoated, or with plane 
parallel ends uncoated for use with 
external reflectors. The flash tube 
has a life expectancy in excess of 
7,000 flashes at 5,000 joules. Con- 
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INFORMATION SERVICE FOR PROFESSIONAL READERS 


To expedite requests for further information on products appearing in 
the editorial and advertisement pages of Wireless World each month, a 
sheet of reader service cards is included in this issue. 
found between advertisement pages 40 and 43. 

We invite readers to make use of these cards for all inquiries dealing 
Many editorial items and all advertisements are 
coded with a number, prefixed by 11 WW, and it is then necessary only to 
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Vacwell Engineering mask-alignment unit 
Model PR60a. 


sistency of performance is assured 
by the use of oil-filled metallized 
paper capacitors. 
11WW 311 for further details 


Semiconductor Manufacture 


THE precise positioning of glass 
masks and wafers during semicon- 
ductor and microcircuit manufacture 
can be facilitated by the Wacwell 
Engineering Model PR60a mask- 
alignment unit. This apparatus, in- 
tended for production purposes, 
features a high-resolution microscope 


‘of the dual image type, permitting 


the viewing of two surfaces at oppo- 
site ends of the wafer. The two 
images can be viewed simultaneously 
and will be superimposed when 
aligned. The mask-alignment jig 
gives precise adjustments in x, y and 
z directions and a self-aligning, en- 
suring perfect parallelism of the mask 
and slice. Three jigs are mounted 
on a rotary indexing table. With two 
operators, one for loading and the 
other for aligning and exposure, pro- 
duction rates can be appreciably 
stepped up. 

11WW 312 for further details 


Variable Transformers 


SEVERAL new features have been 


incorporated in the Series 120 range 
of “ Regavolt” variable transformers 
manufactured by The British Electric 
Resistance Company. 


easily accessible H.R.C. fuse link 
connected in the output circuit. Six 


brushes, mounted vertically, are em- 4 
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This new 
range is characterized by a 25A - 
rating. All models are fitted with an — 
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Component from the 25A series of ‘‘Rega- 


volt’’ variable transformers. 


Separate-mesh vidicon television camera tube (English Electric 
Valve Company). 


ployed and these pass over parallel 
turns. The core and windings of the 
transformers are clamped to an 
aluminium base-plate which acts as 
a heat sink. Holes are provided in 
this plate so that ganging of two or 
more transformers is easily attained 
for 3-phase applications, etc. 

11WW 313 for further details 


_Lead-through Capacitors 


NEW feed-through capacitors are 
announced by Oxley Developments 
Company, Ulverston, Lancs. Three 
values are available at present, being 
47, 470 and 1,000pF. The toler- 
ances available are —10% +80% 
or +20%. The working voltage 
rating on all types is 350 V (direct). 
The body of the component has a 
2B.A. thread. The ceramic tube is 
sealed into the body, under vacuum, 
with a resinous material. 

11WW 314 for further details 


High-power Audio Oscillator 


THE Type 1308-A audio oscillator 
and power amplifier manufactured by 
General Radio Company and avail- 
able in the U.K. from Claude Lyons, 
Hoddesdon, Hertfordshire, is capable 
of delivering 200 W from 20c/s to 
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lkc/s with reduced output up to 
20kc/s. The equipment is thus 
ideally suited as a variable frequency 
power supply. The maximum out- 
put voltage availabe is 400 V and the 
maximum output current is 5 A. Both 
voltage and current are continuously 
indicated on front-panel meters. 
The harmonic distortion is less 
than 1% from 100 c/s to 10 kc/s and 
less than 2% from 50 to 100c/s. 
Rack-mounted or bench versions are 
available. 
11WW 315 for further details 


Separate-mesh Vidicon 


THE English Electric Valve Com- 
pany have increased their range of 
television-camera tubes by the addi- 
tion of three high-resolution, 1-inch 
vidicons Types P831, P841 and 
P842. A feature of the new com- 
ponents is that separate mesh con- 
struction is used, which, combined 
with an improved photo-conductive 
layer, provides high _ sensitivity 
coupled with low signal and low 
dark-current shading effects. Limit- 
ing resolutions up to 1000 lines may 
be obtained at the centre of the pic- 
ture when these tubes are operated 
with high voltages on grid 3 and the 


Type 1308-A variable-frequency power supply (General Radio). 


Size 18 Encoder manufactured by Moore, 
Reed and Company. 


mesh. Under these conditions opti- 
mum resolution is achieved when g3 
voltage is 0.6 to 0.7 of the mesh volt- 
age. Two of the tubes Types P831 
and P842 have the additional feature 
of low-power (0.6 W) heaters. Thus 
they are particularly suited for instal- 
lation in battery-powered cameras. 
11WW 316 for further details 


Encoder 


THE size 18 encoder available from 
Moore, Reed and Company, Durns- 
ford Road, London, S.W.19, gives a 
total count of 524,288 in natural 
binary (2’°). Three binary discs are 
employed with a gear ratio of 64:1 
between them. The highspeed disc 
rotates directly with the input shaft, 
the intermediate disc makes one 
revolution when the input shaft has 
rotated through 64 complete revolu- 
tions and the low-speed disc com- 
pletes one revolution when the input 
shaft has turned through 4,096 revo- 
lutions. ‘“ V Scan” brush disposition 
is employed on all discs to avoid 
ambiguity of readout and _ buffer 
diodes are incorporated on each 
brush. Connections are by header 
pin and the design is arranged with 
a crimped joint between the diode 
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termination and the pin so that sol- 
dering to the pin can be carried out 
without danger to continuity within 
the unit. 

TiIWW 317 for further detai's 


Rack and Panel System 


THE L.E.D. “Uniframe” rack and 
panel system is designed as a light- 
weight kit of parts that can be quickly 
assembled into a variety of cabinet 
sizes and styles. Racks and cabinets 
so made can quickly be dismantled. 


The system permits the rapid inter- - 


change of side and rear panels and 
corner trimmings which are available 
in a variety of colours. The panels 
are constructed from p.v.c.-covered 
sheet steel. All exposed steel parts 
are zinc plated. The basic frame- 
work can be extended to 6 ft in height 
and to any width. In addition to the 
basic kits, the manufacturers, Lancier 
Electronic Development Co., Belsize 
Park, London, N.W.3, can supply 
special parts as cable-form supports, 
plinths and blower and ventilation 
units. 


11WW 318 for further details 


Electronic Thermometer 


A POCKET - SIZE instrument, 
measuring only 44x24xIin and 
utilizing a 24in dial, the Dependa- 
therm electronic thermometer per- 
mits temperature measurements over 
the range 0 to 200°C. A number of 
probes are available to enable the 
instruments to be used in a large 
number of applications. Leads be- 
tween probe and the instrument may 
de up to 50ft long. ~ Stabilization 
circuits are employed and _ pre- 
measurement balancing is not neces- 
sary. The equipment is powered by 
a 9V dry battery. The low thermal 
capacity and rapid response of the 
instrument to temperature fluctua- 
tions greatly facilitates measurements 
such as hot-spot locations and tem- 
perature gradient displays, etc. The 
equipment is manufactured by De- 
pendable Relay Company and distri- 
buted by Kane-May, Upper Street, 
_ London, N.1. 


TIWW 319 for further details 


Power Amplifier 


THE Hammarlund Manufacturing 
Company, New York, recently intro- 
duced the Type HXL-1 linear ampli- 
' fier rated at 1,500 W p.e.p. requiring 
only 50 to 60 W driving power for full 
output. Although designed primarily 
aS a companion unit to the HX-50 
single sideband transmitter, the con- 
trol circuitry is such that the equip- 
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Typical cabinet assembly con- 
structed from L.E.D. Uniframe 
system. 


Power amplifier Type HXL-| manufactured 
by Hammarlund. 


compatible with most 
transmitters and transceivers cur- 
rently available. Coverage is from 
80 to 10 metres and a meter provides 
constant visual indication of correct 
amplifier adjustment. The unit 
measures 174X94X94in and re- 
quires a 115 V or 230V alternating 
power supply. 


11WW 320 for further details 


ment is 


Heat Sinks 

INSULATED heat sinks suitable 
for TOS- and TO18-type transis- 
tors are available from Jermyn 
Industries, Sevenoaks, Kent. Insula- 
tion is achieved by hard anodizing on 
aluminium and measurements of 
better than 3000 MQ at 85 V have 
been made. The finish is claimed to 
have a thermal resistance about five 
times lower than that of mica. 

11WW 321 for further details 


A.C./D.C. Converter 


A NEW converter designed primarily 
for use with the Digitec range of d.v. 
voltmeters, enables alternating volt- 


Dependatherm electronic thermometer. 


‘Wayne Kerr-Digitec a.c.-d.c. converter 


Type 1900. 


\ 


ages to be measured on most instru- 
ments requiring an input of 1 V (d.c.). 
The equipment, the Wayne Kerr- 
Digitec a.c./d.c. converter Model 
1900, operates over the frequency 
range 50c/s to 25kc/s with a line- 
arity of +0.5% full scale. Four input 
ranges are provided 0 to 1, 10, 100 
and 500V r.m.s. The input impe- 
dance is 1M© (100k® in the 1V 
range). The dc. output of the 
equipment is available at an impe- 
dance of 10kQ. The unit is avail- 
able either in a portable case or for 
rack mounting. The cost is £124. 
TiIWW 322 for further details 


Miniature Fuseholders 


A NEW range of robust miniature 
fuseholders has been introduced by 
Belling and Lee. Intended for panel 
mounting, two types are available so 
that British 3 x 3%; in and continental 
20 x 5mm fuses are catered for. The 
new fuseholders are claimed to have 
a better mechanical strength than the 


Type L575 components which they 
The fixing nut for 


are to supersede. 
the new fuseholders is located at the 
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New miniature panel-mounting  fuse- 
holders manufactured by Belling and Lee. 


rear of the panel and the length of 
the threaded portion has been in- 
creased to accommodate panels up to 
gin thick. Other features. include 
automatic isolation and withdrawal of 
the fuse link from the front, internal 
spring to compensate for fuse-link 
length variation, probe hole in the 
lid and a very small volume and 
panel coverage. 

1iWW 323 for further details 


Multirange Measuring 
Instruments 


TWO versions of a new measuring 
instrument are available from the 
Industrial Division of Smiths, Wem- 
bley, Middlesex. Voltage, current, 
resistance and capacitance measure- 
ments may be made. The meter 
movements are shock-resistant and 
ease of operation is ensured by a 
‘single selector knob. Electrical cut- 
out protection is provided which acts 
in under 0.01 sec and the meters are 
fused against high-current overloads. 
The instruments will measure super- 
imposed a.c. or d.c. signals and cur- 
rent transformer, isolating capacitor 
and diode rectifiers are included 
within the main case. The two ver- 
sions differ only in the ranges avail- 
able. In the case of the Type 4S, 
the sensitivity is 100,000 2/V on d.c. 
ranges and 20,0002/V on the a.c. 
ranges, the ranges being 0 to 100 mV 
to 0 to 5,000 V d.c. and 0 to 10 V to 
0 to 1,000 V a.c. Current measure- 
ments are possible from 0 to 1A d.c. 
(the lowest range being 0 to 10 A). 


Ssuare-wave generator Type SG2I (Advance Elec- 


tronics). 
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Resistance may be measured up to 
500MQ and capacitance from 
2,000 pF to 5u4F. The alternating 
ranges of the instrument can be used 
up to 20kc/s. The other version, 
Type. 3S has: .a\ sensitivity of 
25,000 2/V on the d.c. ranges and 
2,000 2/V on the a.c. ranges. The 
ranges available are limited com- 
pared to the Type 4S, the limits 
being 5,000 V (a.c. and dic.), 5 A (a.c. 
and d.c.), 0 to 50MQ, and 100 to 
20,000 pF. 

The weight of both types is 3 lb 
and a number of current trans- 
formers, shunts and voltage multi- 
pliers are available. 
11WW 324 for further details 


Piezo-electric Carbon 
Elements 


IN the search for a small, robust and 
cheap pressure-sensitive element, 
Plessey-UK have evolved a material 
composed of carbon black particles 
moulded in a phenolic resin matrix. 
Elements made of this material ex- 
hibit a change of resistance with 
pressure which is almost constant 
over the range 0O-8,000lb/in*, the 
slope being 1.33% for 1,000 1b/in° 
change. Voltage up to 5 V applied 
to the element has no effect on pres- 
sure sensitivity. The variation of re- 
sistance with temperature is 0.750 
parts per million per degree centi- 
grade. 

11WW 325 for further details 


Square-wave Generator 


A SQUARE-WAVE generator Type 
SG21 has been announced by Ad- 
vance Electronics, Hainault, Essex. 
Two outputs are available (both at the 
same frequency) which extends from 
9kc/sto 100 Mc/s in 8 ranges. The 
main output provides pulses variable 
in amplitude from 20mV to 1V 
(50Q) or up to 2V open circuit. 
Pulses from the auxiliary output are 
switchable in steps of 0.2 V, 0.4V, 


Varad varactor 
diode . Thelargest 
component is + in 
long. 


1V and 2V into 502 (4V open cir- 
cuit). The rise-time is dependent on 
amplitude and output current. In 
the case of pulses provided by the 
main output the minimum rise-time 
is 0.5 nsec (50 load, 20 to 500 mV 
range). The dimensions of the in- 
strument are 11X52xX9iin, the 
weight being 7lb. The power re- 
quirements are 90 to 125 V, 180 to 
250 V, 40 to 60c/s, 20W. The pro- 
visional price is £150, 
11WW 326 for further details 


Integrated Wideband Linear 
Amplifiers 


TWO new amplifiers are available in 
the Ferranti “ Microlin” series of 
integrated amplifiers. The new units 
are designated Types ZLAI10 and 
ZLAI5 and are planar, epitaxial sili- 
con integrated circuits, hermetically 
sealed and encapsulated in 8-lead, 
TO-5 cans. Both types can be used. 
as wideband video amplifiers, inter- 
mediate frequency amplifiers and fast 
rise-time pulse amplifiers. The 
ZLAIO circuits have a typical cur- 
rent gain of 8 and, dependent on 
load, a bandwidth of up to 120 Mc/s. 
Four amplifiers connected in cascade 
provide a voltage gain of over 70dB 
with a bandwidth of 86 Mc/s. 

The ZLA15 amplifier, with a typi- 
cal current gain of 30 and a band- 
width of 20 Mc/s, offer a high gain 
per stage when a very high frequency 
limit is not required. It has a rise- 
tume of 1I5nsec and meets the re- 
quirements for use in a 10 to15 Mc/s 
if. amplifier. 
11WW 327 for further details 


Varactor Diodes 


GALLIUM #§ arsenide © point-contact 
varactor diodes manufactured by 
Varad, and available in the U.K. 
through Claude Lyons have cut-off 
frequencies from 50 to 500Gc/s 
These high cut-off frequencies are 
said to be due to the low capacitance 
of a point contact combined with the 
high electron mobility, high energy 
gap and low dielectric constant of 
gallium arsenide. All the types avail- 
able in this series can be used over a 
temperature range of —196°C to 
+100°C. The minimum reverse- 
breakdown voltages range from 4 to 
18 V and the zero bias capacitances 
extend from 0.05 to IpF. The 
maximum power dissipation is 
100 mW, maximum forward current 
5mA and maximum reverse current 
104A. All the diodes -are con- 
structed in a fused-quartz dielectric 
cylinder sealed with gold-plated steel 
end caps. 

1iWW 328 for further details 
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SINE WAVES 


WHY DO WE USE THEM? 


HE other day I was talking to someone. con- 
nected with one of the high buildings which 
still do not make London look Jike New York. 

Most of the building time, from his account, went 
into the digging of a large hole, the driving of piles 
and the pouring of the foundation raft. Once the 
builders set off upwards the structure was complete 
in, as they say, no time at all. In parentheses, without 
actually using them, I am reminded that I was proud 
to see British methods being used on a very large 
pile driver in Rotterdam recently. The skilled 
technician responsible for the equipment climbed 
steadily up the framework until, some 40 feet up, 
he could deliver a few sharp blows with a wrench 
on the delicate mechanism. It worked. 

We tend to take the earlier stages of any process for 
granted. The housewife planning to re-paint a 
bedroom assumes that the roof will not blow off: 
the man working on the roof assumes that the walls 
will not collapse. We shall be wise if, from time to 
time, we look back at the things we are taking for 
granted. Most of what we learned at school is so 
riddled with simplifications that our actual knowledge 
of it is based on the rute “ What I tell you three 
times is true.” 

Why ‘do we use sine waves for nearly all our theory 
and our experiments? I looked in one or two text- 
books and was not surprised but astonished to learn, 
from a university-level text which was otherwise 
quite good, that it is because rotating generators 
produce sine waves. It may be that there are still 
Alexanderson alternators in service, spinning at ever 
higher speeds. Perhaps in some back rooms at 
exhibitions the new models are revealed to favoured 
customers: I thought I was favoured because they 
showed me the gin bottle. It seems rather unlikely 
to me that we use sine waves just because there are 
generators spinning round at Battersea: the power 
station and the dog’s home are equally irrelevant. 
- In order to examine this whole question we must 
go back to the simplest ideas of circuit theory. 
To keep the discussion within bounds I shall forget 
about transformers and gyrators and will not con- 
sider active devices at all. This does not mean that 
the results are limited, but merely that we are leaving 
out a few sections of the study. After all, gyrators 
are quite rare, while transformers and linear ampli- 
fiers are simply scale changers, even though we can 
get a negative sign by using them. 

We can say that most of our circuit theory is 
concerned with combinations of resistance, induct- 
ance and capacitance. For the resistance elements 
we can write, at any instant, Ohm’s Law. The 
words, at any instant, are central to our whole theme, 
since we are not assuming any particular kind of 
signal, 

Capacitance is the charge-storing ability of a cir- 
cuit element and is defined by the equation C = Q/V. 
Here, of course, Q is the charge and V the terminal 
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voltage. Since capacitance is usually the property 
of a component, the value of C will generally be 
constant. If C varies with time our equations will 
give us more trouble because they become more 
complicated. if C depends on the voltage we are 
moving outside the rules of linear circuit theory, 
since Q = CV is no longer a first-order function of 
the voltage. The defining equation, as it stands, 
is not very useful, for charge is not a variable which 
we observe as such. We do observe the movement 
of charge, the current, and we can write either 


eva [tae 
me Baile 
Goes 


The first of these equations is an expression 
of the statement that the terminal voltage of a 
capacitance depends on the whole past history of the 
current. The second equation describes how the 
way the voltage changes now depends on the in- 
stantaneous value of the current. The way in which 
these equations must be written if C is a function 
of time is left to the reader to decide. 

We ought really to consider the electric field 
between the plates of our capacitor and then move 
on to consider the magnetic field of an inductor. 


It is not our business how the component maker 


produces his effects, however, and so as a first step 
let us say simply that a capacitance will store up past 
current, or will require current to produce a voltage 
change. The dual of this is a device which stores 
past voltage, or demands an applied voltage if the 
current is to change. Such a dual will satisfy the 


equations 
Ei = | Vdt 
Vad 
and oe ae 


These equations are immediately identified as those 
for an inductance, as equations which correspond to a 
circuit element which can be realized, albeit approxi- 
mately. It.can be proved that the set of three kinds 
of elements is a complete set, although nowadays 
it is more usual to include the two four-terminal 
elements and to show that the full set of five is 
complete. The condition that a system should be 


linear and passive makes other types of element _ 


impossible. 

Let us consider the familiar circuit shown in 
Fig. 1. In the usual way of getting a simple treatment 
we assume that the capacitance is initially unchanged 


l R 


oes 


and that at some instant t = 0 the switch is closed. 
We then write V = 0 for r<0. For t>0 we know 
that the voltage across the resistance is (V)—V), 
so that the current must be I = (V,—V)/R. The 
gon f C is that I = C dV/dt and so CR dV/dt 
= (V,—V). 

Here we leave the usual treatment and we consider 
the basic mathematics of the situation. We define 
a function log x as 


x 
log x =| dt/t 


ar fen 
The reason we introduce this function is that we 
cannot solve our equation without it. This is a 
fundamental step which most of us have forgotten 
we ever had to study. We usually, at school, creep 
round the back of the problem, because we learn to 
“use logs’ for doing sums before we get into the 
theory. The effect is to postpone the awkward 
problem which appears if x is a complex number. 

On the basis of this definition we can show that 


ae if 
log’ x= | dt/t = (3 ae (u=1/t) = — log (;) 
1 1 Uu 


Xx. 


and writing? = yu 

| =~ id die pn: dus ae du Vy du 
eee ae jy Uu I, Uu i) u 

= log x — log (1/y) = logx + logy 

Because of this basic mathematical result we can use 
log tables as we do, and because they can be used, 
they exist. But the definition of log x is still the in- 
tegral. Another useful definition is the number e, 


: dt/t. From the 


1 
form for log xy, we arrive at log e” = n loge = n. 

With this formulation we can get the familiar 

solution, in a slightly unfamiliar form, 
t = CR log V./(V,—V), 
on Vv. = Vd —e'*®) 

We know that if we consider the current in this 
circuit, or the current and voltage in a simple LR 
circuit, we shall again get a term of the form e-‘’” 
cropping up. This is, as it were, the natural wave- 
form of this kind of circuit. When we construct a 
chain of similar circuits, however, the waveform, 
although still based on this exponential function, 
becomes what ] am tempted to call messy. Functions 
called the Laguerre polynomials creep in, and at this 
stage, of course, any analysis would be made extra 
hard by the need to watch that we were not letting 
the idea of frequency in by the back door. Let us 
therefore try something else. 

The circuit shown in Fig. 2 is also very familiar. 
For this circuit we may write: 

dV 1 
dt C + 
andV, —-V=L a 
If we differentiate the first equation we get 
dI d2V 
dt dt 
2 
and thus LC a +V=V, 
There are several ways in which we can solve this. 
One way is to guess that it will have a solution of the 
ek! kind, to try this solution and to find the value 
which k must have to make the solution apply. The 
result involves us in imaginary values of k, which 
do not seem to be in our tables, and the expressions 
are rather long-winded. They are, however, very 


defined by the equation, 1 = | 
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important. There is something else we must do, in 
any case. Let us define a brand new function, having 
no necessary connection with any other function 
of the same name, 
haga fA 
o hte? 

A detailed study of this reveals that 
exist a continuous function x = tan y 

We now define two more functions. 


x 
cos y Vinx and sin y Vinx 
and proceed to prove that these functions have, in 
fact, the properties with which we are already familiar 
from the trigonometry class studies of functions of 
the same narne. In particular 
d cos y ipsa dx 
& ~ alte) & 


(x) =are tan x = | 


there will 


= —siny 


d sin y 
and ==" COSEX 
dy 


d? sin : 
Ses => = sin Y 
This is just the form we need for solving the basic 
equation which describes the steady-state behaviour 
of our LC circuit. 
d°V V 
ae LEG 
and gives us, 
V = Asin (t/VLO) 

There is another integration constant to put into 
this somewhere, but we need not worry about that. 
There is also an “ effect of switch” term to be in- 
cluded, but we know that this will be a dying-away 
effect. The full solution is so well known that I 
feel no shame in leaving out the more conventional 
aspects. 


It must be repeated that this sin (t/\V LC) function 
is completely refined by the integral and the equation 
above, together with a set of equations of the type 
sin (y + 7) = — sin y, in which 7a is defined by the 
equation sin 7/2 = 1. In other words, a sine wave is 
defined as the waveform produced by an LC circuit 
once the starting shock is over. It might have been 
better, indeed, to do the analysis in terms of a func- 
tion with an unfamiliar name, like bong (x), and then, 
at the very end, to have revealed that bong (x) is 
sin x. 

Turning, though I do not propose to turn very far, 
to the circuit using all our elements, the LCR 
circuit, we find that the solution of the equations is 
either two terms of the exponential kind, or the 
product of an exponential term and a sinusoidal 
term. All this, together with an explanation of what 
happens at the transition point, is in the books. 
When the resistance is negative, whatever that means, 
the exponential term gives a growing amplitude: 
the ordinary positive value of R which we must have 
in a passive network gives us a decaying amplitude. 
Is this, then, the right natural waveform to use for 
circuit study? 

Let us apply the damped sinusoidal waveform to au 


so that 


= 0 
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arbitrary network of inductances, capacitances and 
resistances. At some other point in the circuit we 
shall observe that we get a sinusoidal waveform with a 
new envelope, an envelope which is a combination 
of exponentials and which varies from network to 
network. On the other hand, if we have applied, at 
some time sufficiently past for the transients to die 
away, a constant-amplitude sinusoidal wave, we find 
that the signal at any other point in the network is 
of the same form. The transmission of the network 
for such a signal is characterized by a size parameter 
and a time delay. 

Our measurements then consist of a comparison 
of like with like, which is simple, rather than the 
extraction of a bunch of mixed exponents from a 
rather complicated waveform. The sine wave owes 
its great importance in circuit theory to the simple 
fact that in a linear passive system, once a sine wave, 
always a sine wave. In most active systems, too, 
the same is true, provided that linearity is maintained. 

In this derivation of the sinusoidal signal, you will 
observe, there has been no mention of machines 
spinning round, nor of jolly Egyptians out measuring 
pyramids, the purpose for which trigonometry was 
apparently invented. The sine wave is used for 
studying circuits because circuits produce sine 
waves. This, not surprisingly is the key to the way 
we make our signal sources: we contrive, by using 
active devices, to cancel out the resistance in a circuit 
made up of a practical inductor and a practical 
capacitor and thus to maintain the circuit operating 
as an analogue solver of the equation LC d?V/dz? 
+ V = 0, with a particular integration constant. 
Of course there are other methods, the beat-frequency 
oscillator, the RC oscillator, the waveform synthesizer, 
but the LC, infinite-Q circuit is the really fundamental 
signal source. 

One textbook states that we use sine waves because 
we can resolve any waveform into, well, into a 
Fourier series. “This is a useful feature of the sine 
function, but it ‘s a feature shared by a whole range 
of what are called orthogonal functions. We might 
choose to express our arbitrary waveform as the 
sum of a series of Bessel functions, for example. 
The uniqueness of the sine function is that it is 
what simple oscillators produce. 

I should like to sketch out the way the purely 
mathematical approach continues. This is not the 
full formal treatment, but a description of the path 
followed in a formal study of these functions. The 
first step is to show that e*+i8 = e*(cos B+j sin f) 
and then, by taking « = O and the forms for § and 
—f, that sin B = — j/2 (el® — e8) 

We use this result, of course, in the normal 
heuristic method of solving the differential equation 
for the LC circuit. We guess the answer e*! and then 
find that we have k = --jn, where 7 is some constant 
depending on L and C. So far, sin x has been defined 
only for real values of x, but e”, or more strictly 
exp x, can be defined for complex values of x, 


such as the (x +- j8) we have just been using. We 
can now define 
sin x = — j/2 (e&® —e3) 


for all values, real of complex, of x. 
I should like to recapitulate here the whole basic 


chain. The first definition is a definition of the 
general logarithm, Log A, by an integral 
“dz 
boetA = a=s 
ver 
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in which the integral is along a curve C which 
starts at 1 and goes to A without passing through the 
origin. If the curve encircles the origin we get terms 
of the form 27 appearing. 

Next we define 

A= exp pv if py = log A 

Finally we have the definition of sin x given above, 
and the companion definition of cos x. 

Without this formal background we cannot properly 
solve the problem of the simple LCR circuit. With 
it we can plug away, substituting e*’ in the second- 


order differential equation and arriving at the well- — 


known answer e%’ sin Bt. Now, however, we find 
that the answer may take a slightly different form. 


The use of the more general forms for the sin and cos 


function lead us on to the more general idea of fre- 
quency. We decide that we should plot the roots 
of the equation in the complex plane and, having 
plotted — «+ jwand — » —jw it is only a short step 
to seeing (w ~ jx) as the complex frequency. 

This outline for an analysis shows how the question 
in the title is answered. It also shows that without 
some fairly rigorous treatment along these lines, or 
along some equivalent path, since we may define 
our functions in other ways, we have no real founda- 
tion on which we may build our circuit theory. 
Trace back what you think you know about sines and 
cosines and you find that it is all based on what 
Mr. Trig the maths master teld you ten, twenty, 
thirty years ago. ‘“‘ The essence of our whole field 
of work deserves a sounder basis,” that’s what Sir 
said. 


“W.W.” F.M. Tuner 


The drawing below replaces the bottom part of Fig. 
10 (p. 331 of the previous issue) in which it is regretted 
that component numbering differed from the circuit 
diagram. H.t. required is 9V at 14mA and the expres- 
sion for crystal frequency on p. 333 should read (89. L 
0.13) /3 =29.657. 
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NAVAL RADIO 
— TRANSMITTING 
SYSTEMS 


Complete flexible 
systems 
for any class of vessel 


la 
\ 
wy 


_ Adopted by the 
Royal Navy and ordered 
by navies in 
the Commonwealth 
and NATO 


m Precise frequency setting and positive stability allows full 
advantage to be taken of SSB which provides the most reliable 
communications under difficult conditions of propagation or 
interference m Continuous frequency coverage from 240 Kc/s 
to 24 Mc/s = Covers all types of signallingm™ Broadband amplifier 
and synthesizer system provides simplest operation and almost 
eliminates tuning m Aerials can be sited for maximum radiating 


MARCONI NT 203/204 SYSTEMS 


a 
‘b COMPLETE NAVAL RADIO AND RADAR SYSTEMS 


THE MARCONI COMPANY LIMITED - CHELMSFORD ESSEX ENGLAND 
11W W—083 FOR FURTHER DETAILS. 
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ULTRA 


ULTRA ELECTRONICS LTD - TELECOMMUNICATIONS DIVISION 
LONG DRIVE - GREENFORD - MIDDLESEX - TEL: WAXLOW 5721 


Satisfied users of Ultra Systems range from golf tourna- 
ment organisers to Bank of England officials. All had 
the same basic problem: how to get instant, spoken, 
two-way communication between people on the moveat 
a distance. All found the answer in an Ultra System 
tailored exactly to their needs. An Ultra System estab- 
lishes complete communication between groups of 
people, however dispersed. You can speak instantly to 
any of them; they can speak to you or to each other. If 
this sounds like the answer to your communications 
probiem, please write us and we will gladly solve it for 
you. Banking ... golfing... building ... filming— 
whatever your line, 


COMMUNICATE WITH ULTRA | 


Other users of Ultra Systems (which employ sound distribution 

techniques as well as radio) are: 

POLICE: ARMED SERVICES » MINISTRY OF AVIATION - B.B.C.- LTA. 

CONSTRUCTION COMPANIES - WATER, GAS AND ELECTRICITY 

SERVICES - AUTOMOBILE ASSOCIATION -~ LOCAL AUTHORITIES 

SPORTS MEETING ORGANISERS: FILM PRODUCTION COMPANIES 
OJL COMPANIES - BRITISH RAILWAYS - NEWSPAPERS 


11W W—084 FOR FURTHER DETAILS. 
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Synchronous Satellites 


A TRULY equatorial orbit is planned for Syncom III 
which is due to be launched by N.A.S.A. for Hughes 

_ Aircraft Company on August 8th. This is the third in 
the series of experimental synchronous satellites built 
by Hughes. Contact with the first was “lost” after 
it had reached its synchronous orbit but the second was 
successfully launched in July last year and is still operat- 
ing although power from the solar cells has diminished 
slightly. 

.Syncom III will transmit on two 25-Mc/s channels 
centred on 4081 Mc/s for the U.S.A. and 4161 Mc/s 
for Europe. Frequencies for transmission to the satel- 
lite will be 6301 and 6390 Mc/s. 

The first commercial synchronous satellite, which has 
been ordered by the Communications Satellite Corpora- 
tion (Comsat) and is to be known as Eary Bird, is a 
more sophisticated version of Syncom. The Early Bird 
$8M contract awarded to Hughes calls for two satellites 
for next April. . The solar cell surface on Early Bird 
will be considerably larger than on its predecessors and 
will have a capacity of 50 watts compared with 30 W in 
Syncom and a transmitter power of 6 W compared with 
two. It is to be stationed over the Atlantic and will 
be capable of handling 240 two-way telephone calls 

simultaneously. 


“Technician Engineers ”’ 


IN last month’s Editorial Comment on the formation of 
the Society of Electronic and Radio Technicians, refer- 
ence was made to the proposal of the Association of 
Supervising Electrical Engineers for a society for “ tech- 
nician engineers” in the electrical and electronics in- 
dustries. The Association has now decided (on July 
8th) to promote the formation of a new organization 
which will be known as the Institution of Electrical 
and Electronics Technician Engineers. This will have 
a two-fold function; to serve as a qualifying body and 
to arrange a programme of technical meetings and pub- 
lications. There will be a graded membership structure, 
which will take into account the extent of the candi- 
date’s industrial experience. Qualifications for gradu- 
ateship will include the Higher National Certificate and 
certain final certificates of the City and Guilds of Lon- 
don Institute. Beye 

The proposed new body has the warm support of the 
Institution of Electrical Engineers. It will be ad- 
ministered by the Secretariat of the A.S.E.E., 26 
Bloomsbury Square, London, W.C.1. 


Amateur Licensing Changes 


A NEW amateur sound licence, authorizing the use of 
telephony only and of frequencies above 420 Mc/s, has 
been introduced by the Postmaster General. It is 
designated Amateur (Sound) Licence B to distinguish it 
from the standard sound licence permitting transmission 
of morse or phone in any amateur band. Applicants 
for Licence B will have to pass the Radio Amateur 
Examination but will not have to undergo the morse test 
laid down for Licence A. Holders of the new telephony 
licence will be allocated call-signs with the prefix G8 
(or GM8-Scotland, GW8-Wales, etc.). 

-It is also announced that the 70 Mc/s amateur band 
has now been extended from 70.2-70.4 to 70.1-70.7. 

Another change is that in future all amateur tele- 
vision transmitters will have call-signs with the prefix 
G6 and the suffix “ /T.” 
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Spare Aerial.—To reduce to a minimum the time that an 
I.T.Y. programme would. be off the air should a transmitting 
aerial be seriously damaged, the Independent Television 
Authority has placed a contract with EMI Electronics Ltd. to 
supply a reserve 250 ft. mast and two aerials; one vertically 
and one horizontally polarized. The mast can be erected*in 
eight hours by a team of seven men, ready for the appropriate 
aerial to be fitted and powered, which can take as long again. 


Semiconductor Research Grant.—A three-year pro- 
ject to seek experimental confirmation of recent theory 
of the electrical conduction characteristics of certain 
materials which lie between insulators and semiconduc- 
tors, is to be carried out by. the Electrical Research 
Association with the support of a D.S.ILR. “ear- 
marked” grant of up to £17,400. The £3,000 balance 
of the total estimated cost for the project will be pro- 
vided from the Association’s research funds. Although 
the work to be done is of a speculative nature it may 
lead to advances in controlling semiconductor devices, 
such as transistors, capacitors and thermocouples at 
high temperatures. The work proposed in the present 
project will start from the basis of theoretical work 
done at Liverpool University, which has yet to be con- 
firmed experimentally. | 


Valves and Semiconductors: Who Makes What.—A 
guide to the structure of the British valve and semi- 
conductor industry, first published in booklet form two 
years ago, has been revised and is available free from 
the secretary of the B.V.A., Mappin House, 156 Oxford 
Street, London, W.1. This second edition of “ British 
Valve & Semiconductor Industry” broadly classifies 
62 types of valves, tubes. and semiconductor devices 
(compared with 48 in the first edition) and lists the 
names and addresses (with telephone numbers) of the 
firms making each type-mentioned. The book is pub- 
lished by the British Radio Valve Manufacturers’ Asso- 
ciation (B.V.A.) and the Electronic Valve and Semi- 
conductor Manufacturers’ Association (V.A.S.C.A.). 


The International Exhibition of Industrial Electronics 
(INEL), which was held in Basle for the first time last 
September, is to be a biennial event. It has been 
decided that the next INEL will be held in Basle from 
7th to 11th September, 1965. 


The annual report of the Radio Industries Club 
records that the membership of the parent organization 
and the eight provincial clubs now totals 2,039. The 
London total is 850. 
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The 1965 Automatic Control Convention is to be 


held in the University of Nottingham from 6th to 9th» 


April. The Convention, under the aegis of the United 
Kingdom Automation Council, is being organized by 
the Institution of Mechanical Engineers on behalf of a 
consortium of Institutions, which includes the I.E.E. 
and the L.E.R.E. Further details are available from the 
Institution of Mechanical Engineers, 1 Birdcage Walk, 
Westminster, London, S.W.1. 


Belize, British Honduras, is the location of a new 
h.f. station Cable and Wireless Ltd. propose to com- 
plete durimg the next eighteen months. The station, 
which will be built on a site at Pine Ridge, will contain 
four 1kW transmitters and five receivers, and will be 
connected to the Central Telegraph Office in Cattouse 
Building, Belize, by a multi-channel v.h.f. link. It will 
be used to provide telegraph links to Jamaica, Mexico 
and Miami, and telephone links to Jamaica, Guatemala 
and Honduras Republic. 


Television Society Premiums have been awarded to 
the following for papers read before the society during 
the past year: G. B. Townsend (Rank Cintel) receives 
the Mullard premium for ‘New developments in 
SECAM”; Dr. P. Schagen (Mullard Research Labs.) 
the Wireless World premium for “Electronic aids to 
night vision”; A. C. Dawe (E.M.I. Electronics) the 
Electronic Engineering premium for “Characteristics 
of’ special vidicon camera tubes and their applications”; 
K. Fawdry (B.B.C.) the Pye premium for “Education 
by television’; and C. F. Whitbread (Associated Aerials) 
the T.C.C. premium for “Receiving aerials for u.h.f. 
television”. 


Navy Days.—The Royal Naval Amateur Radio 
Society will operate a special exhibition station, under 
the call-sign of GB3RN, from H.M. Dockyard, Ports- 
mouth, during the period August Ist-3rd. The station 
will be operating on all amateur bands from 1.8 to 
145 Mc/s. 


British Entrant.—Roger Munt, a twenty-year old student 
technician apprentice with the M.E.L. Equipment Company, 
has been selected to represent Britain in the ‘‘Radio & 
Television Servicing & Repair ’’ section of the International 
Apprentice Competition, whichis to be held in Lisbon during 
August. Mr. Munt was selected after a two-day test during 
which each entrant had to build, test and calibrate an a.m./f.m. 
receiver. Next year’s Competition is to be held in this 
country and selection tests for the team to represent the 
United Kingdom will be held during the coming autumn. Full 
details are available from the director (IAC), City and Guilds 
of London Institute, 76 Portland Place, London, W.!. 
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}.T.A./B.B C. 
Mast.—Con- 
structing the 
| ,0OOft steel mast 
at the-7.T.A. 
station at Winter 
Hill, Lancs, in 
preparation for the 
co-siting of 
B.B.C. and I.T.A. 
transmitters. The 
mast, which will 
replace the exist- 
ing 450ft tower, 
will be capable of 
carrying fouru.h.f. 
and two v.h.f. 
television aerials 
and a Band II 
aerial. It will con- 
sist of a 9ft dia- 
meter steel tube 
of 650ft with a 
350ft open lattice 
steel topmast. 


Reciprocal Amateur Licensing.—The United States 
House of Representatives and the Senate have passed 
the Amateur Radio Reciprocal Operating Bill which 
permits the U.S. government to enter into agreements 
with other governments whereby each would allow the 
radio amateurs of the other country to operate a trans- 
mitting station while on a visit. The passing of this 
Bill could result in a change of outlook by the Post 
Office in this country insofar as U.S. amateurs are con- 
cerned, for at present, no “foreign” amateur is per- 
mitted to operate while visiting this country. In a few 
Continental countries U.K. amateurs are able to obtain 
short-term licences for mobile rallies, etc., although 
this is not reciprocated by this country. . 


BBC-2.—The erection of a temporary aerial on 2 
150ft mast at the B.B.C.’s Sutton Coldfield station will 
enable the BBC-2 television service to be extended to 
the Midlands by the end of this year—eight or nine 
months earlier than expected. It will also be necessary 
for the B.B.C. to provide temporary radio links to 
carry the programme from London until the permanent 
Post Office circuits are ready. The station will operate 
in channel 40 (vision 623.25 Mc/s, sound 629.25 Mc/s) 


with horizontal polarization but with an e.ryp. of about » 


one-tenth of the final 1,000 kW. 


Code of Practice.—British Standards Code of Prac- 
tice CP 327, entitled ‘“ Telecommunication facilities in 
buildings,” is being revised and work has now been 
completed on Part 3 which covers “Sound distribution 
systems”. This part deals with sound distribution 
systems in buildings which are not designed primarily 
for sound reproduction. Some guidance is also given 
on installation in open spaces. Copies of this 70-page 
publication may be obtained, price £1 each, from the 
B.S.I. Sales Branch, 2 Park Street, London, W.1. 


Tunnel Diodes.—The British Standards Institution 
has issued an amendment to Part 1 “Essential ratings 


and characteristics” of B.S. 3494 “Memorandum on | 


light-current semiconductor devices”. Copies of this 
amendment, which lays down the minimum data 
which should be provided by a manufacturer when 
describing his product for general sale, may be obtained, 
price 2s 6d each, from the B.S.I. Sales Branch, 2 Park 
Street, London, W.1. 
to non-subscribers.) 


Correction.—The correct price of the “Contessa” 


transistor receiver kit advertised by Radio Clearance 
Ltd. in last month’s issue is £7 19s 6d. 
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I.E.E. Membership.—During the year ended last 
March the membership of the Institution of Electrical 
Engineers increased by the record number of 1,741 
bringing the total to 52,125. Reference is made in the 
report to the proposed introduction of a new class of 
membership. The new class would be open to “ per- 
sons not being eligible for Corporate or Graduate 
membership of the Institution who, by their connection 
with engineering, science, or the arts, or otherwise, are 
interested in, and capable of rendering service to, or 
advancing knowledge in, electrical engineering.” 
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“The Transistor”—A revised and extended version 
of the Mullard colour film entitled The Transistor—lIts 
Principles and Equivalent Circuit (UK 2248), is obtain- 
able on free loan from the Central Film Library, 
Industrial Section, Government Building, Bromyard 
Avenue, Acton, London, W.3. It is split into three parts: 
how the transistor works (8 min); the small signal 
equivalent circuit (17 min); and the large signal pulse 


Components & Materials—A conference on compo- 
nents and materials used in electronics engineering is to 
be held at the I.E.E. from 17th to 21st May next year. 
This will be concurrent with the Radio and Electronic 
Component Show at Olympia (18th to 21st May). 
Further information and registration forms will be avail- 
able in due course from the I.E.E., Savoy Place, W.C.2. 


Solderability—“ A guide to a method of measuring 
the solderability of round wires and component termina- 
tion wires” is the title of a recent publication from the 
Electronic Engineering Association. This is the final 
report of a working party, set up in 1962, to study 
this problem and is available, free of charge, from the 
Association, 61 Green Street, Mayfair, London, W.1. 


Audio Signal Generator.—Reprints of the construc- 
tional article, which appeared in the November and 
December issues of last year, describing the Wireless 
World designed transistor audio signal generator are 


equivalent circuit (22 min), 


now available, price 3s. 


~ PERSONALITIES 


Kurt Hoselitz, Ph.D., F-.Inst.P., 
F.I.M., has been appointed deputy 
director of Mullard Research Labora- 
tories. Dr. Heoselitz was educated at 
the Universities of Vienna and 
Bristol. He received his Ph.D. at 
Bristol in 1942 and subsequently 
became a research scientist with the 
Permanent Magnet Association. He 


Dr. K. Hoselitz 


was promoted director of the Asso- 
ciation’s Central Research Labora- 
tories in 1947 and five years later 
he joined the Mullard Research 
Laboratories to establish the solid- 
state phvsics division. Dr. Hoselitz, 
who is +47, will continue as head of 
the division. . 


P. G. Wilkins, A.M.LE.E., 
A.M.LE.R.E., has been appointed 
engineer-in-charge of the B.B.C.’s 
Rosemarkie television and v.hf. 
sound transmitting station. Mr. 
Wilkins, who joined the Corporation 
in 1947 and became a senior main- 
tenance engineer in 1953, was 
appointed assistant e.-in-c. at Burg- 
head in 1955. 
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Edward E. Rosen, while retaining 
the chairmanship of Ultra Electric 
(Holdings) Ltd., has relinquished his 
full-time executive responsibilities. 
After serving with the Royal Flying 
Corps in the first world war, Mr. 
Rosen started his own company 
(Edward E. Rosen & Co.) for the 
manufacture of headphones and 
loudspeakers. Three years later the 
company’s mame was changed to 
Ultra Electric Ltd. Following this 
announcement, F. W. Stoneman, 
MBE. 22: D), Ph.D. B.Sc{Enge,), 
A.M.1.E.E., who joined Ultra from 
Smiths Aircraft Instruments in 1959, 
has been appointed to the board of 
the subsidiary, Ultra Electronics Ltd., 
and becomes joint managing director 
with A. V. Edwards, who has been 
appointed managing director of Ultra 
Electric (Holdings) Ltd. As _ the 
senior director of the electronics 
company, Mr, Edwards retains 
responsibility to the parent board for 
the operations of that company. 


F. W.  Chignall, Assoc.J.E.E., 
engineer-in-charge of the B.B.C.’s 
Transcription Service, Maida Vale, 
since 1946, has retired. Mr. Chig- 
nall joined the B.B.C. in 1929 as an 
assistant maintenance engineer at 
Liverpool and moved to London to 
join the technical recording section 
in 1936. In 1941 he went to the 
Middle East and served as a‘ war 
correspondent with the Army in the 
Western Desert until he was ap- 
pointed e.-in-c. of the B.B.C.’s first 
overseas Office, in Cairo, in 1943. He 
held this post for three years. For 
the time being, responsibility for the 
engineering aspects of the Transcrip- 
tion Service has been assumed by 
R. C. Patrick, Assoc.I.E.E., of the 
headquarters staff of External Broad- 
casting. 


P. S. Carnt, B.Sc.(Eng.), A.C.G.L, 
M.1E.E., joint author with G. B. 
Townsend of the book “Colour 
Television,’ has left the G.E.C. - 
Hirst Research Centre to join R.C.A. 
Laboratories Ltd. in Zurich. Mr. 
Carnt graduated at Imperial College 
(City and Guilds College) in 1944, 
and went to the G.E.C. Research 


P. S. Carnt 


Laboratories in 1946 after two years 
at the Admiralty Signals Establish- 
ment, Haslemere. 


R. Aspinall, M.A., who for the 
past year has been assistant director 
of guided weapons (guidance and 
control) in the Ministry of Aviation, 
has been appointed director of 
guided weapons’. research and 
development (common _§ services). 
Mr. Aspinall, who is 47 and gradu- 
ated at Oxford, joined the scientific 
civil service in 1940 and _ initially 
worked on aerials research at the 
Air Ministry Research Establishment 
at Swanage, Dorset. In 1943 he was 
posted to the British Air Commis- 
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sion in the United States and 
returned in 1945 to continue his 
research at the Telecommunications 
Research Establishment, Malvern. 
He later transferred to guided mis- 
sile research and became group 
leader responsible for the develop- 
ment of guidance control and tele- 
metering for beam riding and other 
guided weapons. In 1954 Mr. 
Aspinall was appointed superinten- 
dent of the long-range guided 
Weapons division at Mafvern and 
two years later became superinten- 
dent of the defensive radar division. 


L. G. Brazier, Ph.D., B.Sc., 
MeLE-ES, ob inseP.. sdirector «of 
research of British Insulated Callen- 
der’s Cables Ltd., retires from the 
company at the end of August after 
39 years’ service and has recently 
accepted an invitation to join the 
board of Metal Industries Ltd. on Ist 
September. He has been a director 
for the past 14 years and is suc- 
ceeded, as director of research, by 
A. L. Williams, Ph.D., M.Sc., D.I.C., 
A.Inst.P., M.I.E.E., formerly the 
company’s research manager. Hav- 
ing also reached the age of 65 at the 
end of August, W. C. Handley, B.Sc., 
M.1.E.E., will relinquish his position 
as joint managing director, but will 
remain on the board. R. M. Fair- 
field, B.Sc., M.I.E.E., M.I.Mech.E., 
who has been joint’ managing 
director since January 1962, becomes 
deputy chairman -and “managing 
director of the company. 


B. Wilkinson, who joined 
Standard Telephones and Cables 
Ltd. as assistant to the manager of 
the Transmission Systems Group in 


B. Wilkinson 


1960 and became manager of the 
submerged repeater division in the 
following year, has been appointed 
marketing manager of the Trans- 
mission Systems Group, which in- 
cludes the land lines, submerged re- 
peater, microwave systems and in- 
stallation divisions. Prior to joining 
S.T.C., Mr. Wilkinson spent 17 
years with Amalgamated Wireless 
(Australasia) Ltd., and ten years 
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with E.M.I. He is succeeded -as 
manager of the submerged repeater 
division by B. D. Mills, B.Sc., B.E., 
A.M.1.E.E., who for the past two 
years has been chief engineer of 
S.T.C.’s transistor division at Foots- 
cray. Mr, Mills, who is 35, joinéd 


B. D. Mills 


the company in 1951 as a develop- 
ment engineer specializing in high- 
reliability receiving valves. He is a 
graduate of the University of Queens- 
land. 


L. F. Lewis has been appointed 
engineer-in-charge of the B.B.C.’s 
sound outside broadcasts in succes- 
sion to R. H. Wood who, as an- 
nounced in our June issue, has 
retired. Mr. Lewis joined the B.B.C. 
in 1932 as an assistant maintenance 
engineer in the London Control 
Room and three years later trans- 
ferred to the recording department 
where he served as a senior record- 
ing engineer in the technical record- 
ing section and in the London 
recording unit. In 1957 he became 
an assistant to the superintendent 
engineer, sound broadcasting. 


R. L. Ferrari, B.Sc., A.R.C.S., 
D.1.C., has been granted leave of 
absence for a year from the research 
laboratories of the M-O Valve Com- 
pany at the Hirst Research Centre, 
te undertake electron beam plasma 
research at Cornell University, 
Ithaca, New York. Mr. Ferrari is a 
member of the principal scientific 
staff of the laboratories where he 
has worked for nine years on semi- 
conductor and electron, beam re- 
search. Recently he has been parti- 
cularly concerned with new micro- 
wave and plasma devices. 


OUR AUTHORS 


A. J. Goss, B.Sc., Ph.D., F.Inst.P., 
one of the authors of the article on 
the light-emitting diode in this issue, 
has been in charge of the semi- 
conductor materials research labora- 
tory at the Marconi Research 


Laborateries, Great Baddow, Essex, 
since 1955. Dr. Goss obtained his 
doctorate after doing post-graduate 
research in crystal growing at the 
University of Southampton from 
1949-1952 and then spent three 
years on research in semiconductors 
at the Bell Telephone Laboratories, 
Murray Hill, New Jersey. His co- 
author, A. E. Sarson, B.Sc., A.Inst.P., 
has been at the Marconi Labs. 
since 1949 initially on television 
research and since 1958 as chief of 
the semiconductor physics group in 
the measurement laboratory. Mr. 
Sarson was in the G.E.C. Research 
Laboratories from 1932 until 1946 
when he joined Cinema Television 
Limited as a research engineer and 
was concerned with work on colour 
television systems and_ television 
recording on film. 


P. Visontai, Dip].Ing., A.M.I.E.R.E., 
author of the article on page 408, 
studied electronic engineering at the 
Technical University of Budapest, 
Hungary, before joining the staff of 
the Hungarian broadcasting organ- 
ization where he was concerned 
with the design and development of 
television studio equipment. He left 
Hungary in 1958 and after working 
as a television development engineer 
with Nordmende Rundfunk KG, of 
west Germany, came to this coun- 
try in 1960. He was with Radio and 
Allied Industries until recently join- 
ing Rediffusion Vision Service, Ltd. 


C. E. Goodison, contributor of the 


article in this issue on meteoro- 
logical satellites, is an experimental 


officer in the Instrument Develop- _ 


ment Branch of the Meteorological 
Office headquarters at Bracknell, 
Berks. For the past three years he 
has been mainly concerned with the 
electronics side of such projects as 
unmanned automatic weather sta- 
tions. After leaving school in 1945 
he served in the- Royal Navy as a 
petty officer radio mechanic and 
joined the Meteorological Office on 
demobilzation in 1948. 


OBITUARY 


Hugh D. Law, engineer-in-charge 
of the B.B.C. West Region trans- 
mitter at Start Point from 1951 until 
his retirement in 1962, died in New- 
castle-upon-Tyne on June 22nd, 
aged 65. Mr. Law joined the B.B-C. 
at Dundee in 1925. 


Harry C. (John) Willson, founder 
of Reproducers & Amplifiers Ltd., of 
Wolverhampton, died on July 8th. 
Mr. Willson was chairman and man- 
aging director of the R. & A. from the 
formation of the company in 1930 
until he retired two.years ago. 
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PETTERS 


TO THE EDITOR 


The Editor does not necessarily endorse opinions expressed by his correspondents 


Black-level Correction Circuits 


AS Mr. Mothersole (July issue, p. 357) raised many 
points concerning the difficulties of fitting my circuit to 
an average receiver, I should like to take this opportunity 
of replying to the points in the order that they were 
raised. 

I went to pains to discuss how my Fig. 2 was unneces- 
sarily extravagant for a commercial receiver and sugges- 
ted that it could be reduced to just V3 with its eleven 
resistors, four capacitors, four diodes and a voltage de- 
pendent resistor. While this compares unfavourably in 
cost with Mr. Mothersole’s pentode, three resistors and 
three capacitors, it-has the advantage of not only retain- 
ing the black level, but also of maintaining the peak 
white amplitude at the correct level. This can hardly 
be described as a “difficult” circuit and it certainly 
requires no “critical adjustment of preset poten- 
tiometers ” or “system switching” which were the points 
that I originally contested. 

As I have only spent some 30-40 hours on the circuit 
development, and that in my living-room, I cannot claim 
that the circuit as it stands is ready for mass production, 
but in view of the fact that it contains no accurate com- 
ponents, presets or switching, I think it offers considerable 
promise. In order to protect the c.r.t. from excessive 
beam current, it would probably be best to limit the 
range of the contrast and brilliance controls or to preset 
them altogether to completely prevent maladjustment. - 

While I have not toured the country with this modified 
receiver, I have tried input signals up to 40dB abaye 


-a.g.c. action on Band I and III and to 25 dB above a.g.c. 


action on Band IV giving the performance as stated in 
my first letter. Additionally, by using an inferior indoor 
aerial, I tried the circuit on signals containing several 
strong variable echoes and much electrical interference 
and the receiver showed no special defects over other 
a.g.c. systems. 

Mr. Mothersole’s point concerning “blocking” is com- 
pletely irrelevant as, as he indicated towards the end of 
the paragraph in question, a mean level a.g.c. system is 
just as susceptible to this effect and the standard methods 
of eliminating this effect are just as appropriate. Some 
set manufacturers use a time-constant in an if. valve grid 


to off-set blocking on the 405 line system. Had I suffered 


‘ 


from this effect I would have preferred to take delayed 
a.g.c. from the sound if. detector stage and applied that 
to the vision a.g.c. line as, in my opinion, this offers a 
more positive solution to the problem. 

It is a very debatable point as to whether the small 
minority of viewers who suffer from aircraft flutter 
would consider it less desirable to have the wanted image 
luminance levels fixed while the delayed reflected image 
from an aircraft varies cyclically in brightness than to 
have both images varying such that the combined bright- 
ness is constant. Anyway, at flutter frequencies in excess 
of 2c/s, both a.g.c. systems will behave in the same 
manner due to the long time-constant necessary on the 
a.g.c. line im the mean level system. Here at Cuffley, I 
live on one of the principal traffic routes into London 
Airport and am not troubled by this effect as I have an 
adequate aerial array. Due to the 10 msec time-constant 
in the keyed clamp and the 30 msec time constant on the 
a.g.c. line, no discernible streaking in the black level 
occurs after interference bursts. : 

Mr. Mothersole’s last three paragraphs say that the 
black level shift is the worst effect of mean level a.g.c., 
but that if you want to see the picture in a well-lit room 
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you have to put up with this because of poor e.h.t. regu- 
lation, but to obtain maximum contrast on dark scenes 
you must stabilize the black level and that the typical 
television receivers of today approach the ideal. I find 
it hard to comment on these points. 

I would very much like to discuss all the minor prob- 
lems I encountered when fitting this additional circuit 
to the receiver, but it would run to greater length than 
the Editor is likely to tolerate. 

Finally, one other advantage of this circuit over mean 
level a.g.c. is that the a.g.c. time-constant can be re- 
duced. from about lsec to 30msec. This not only 
responds to channel changing immediately, but also 
eliminates signal flutter due to the aerial array and 
downlead swaying in high winds. 


Cuffley, Herts. J. D. MIDDLETON 


The author replies: 


The d.c. component and mean-level a.g.c. are. sub- 
jects that have been, and I am sure will be, argued about 
for as long as we are blessed with television! Unfor- 
tunately, in such debates some people take Mr. Middle- 
ton’s uncompromising point of view and_ grossly 
overestimate the ease of retaining the d.c. component 
in a domestic receiver. Further discussion of the sub- 
ject invariably shows that, as in this case, the opinion 
is based on very limited field experience or laboratory 
study. 

Mr. Middleton disagrees with my findings that varia- 
tions in the displayed picture black-level are more objec- 
tionable than variations of video drive. This conclusion 
was, however, established by extensive subjective 
laboratory tests and has been confirmed by several other 
workers, notably the Hazeltine Laboratories (U.S.A.). 

It is an established fact that the average non-technical 
viewer finds some difficulty in correctly setting the 
brightness and contrast controls of a normal receiver. 
This is largely due to the interaction of these controls 
and is virtually independent of the a.g.c. system. This 
is the effect I was, in fact, referring to in my original 
article and is one reason why the d.c. component is 
reduced or removed even in receivers that have a true 
signal level a.g.c. system and in which one might expect, 
therefore, the retention of the d.c. component in the 
displayed picture. 

It is my opinion that the term “ Brightness Control” 
is also a contributory factor to the difficulty since the 
name encourages the user to look at the “bright” parts 
of the picture while adjustment is made when, in fact, 
he should be looking at the dark areas. The situation 
might be helped by changing the name to “Blackness 
Control,” for example, and if a simple stabilization or 
clamp circuit is used to make these controls less inter- 
dependent, and hence simplify the operation of the 
receiver, we may have made a start in removing some of 
the problems of retaining the d.c. component in the 
displayed picture. 

The outstanding question then is “How does one sell 
the improvement to a normal viewer”? 


P. L. MOTHERSOLE 


I HAVE followed with interest the renewed controversy 
on picture presentation vis-d-vis black level retention 
versus mean level a.g.c. with brightness correction. It 
is certainly true that an excellent correction of picture 
background information is obtainable with Mr. Mother- 
sole’s invention. It does, however, suffer from the usual 
defect of all mean level systems inasmuch as low key 
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pictures result in a drop in a.g.c. with a resultant rise 
in if. sensitivity with its concomitant increase in 
“noise”. This, of course, is more apparent on a dark 
picture. One of the major drawbacks of mean-level 
a.g.c. coupled with long time-constant in the c.r.t. 
cathode degenerative network is apparent where a 
bright sky scene occupies the top .of the picture with 
picture detail in the grey-black at the bottom.: With 
mean level the high-level whites bias back the if. am- 
plifies so that with the usual slow recovery the detail 
at the bottom is lost as a result of the greys being 
crushed into the black, 

Keyed a.g.c. systems are an answer but are obviously 
more expensive, although if the field synchronizing 
period is used, rather than the back porch of the line 
pulses a cheaper and more reliable result can be achieved 
on dual-standard receivers. Its disadvantage is the long 
time-constant required in the filters, which gives little 
protection against aeroplane flutter. 

A still cheaper and reasonably effective a.g.c. system 
can be derived from the sound channel. On either 
system the level of the sound carrier is constant. How- 
ever, if v.a.g.c. is wholly derived from this, variations 
due to local differences in the sound/picture ratio, 
selective fading and tuner oscillator drift may give 
rise to unrealistic results between different channels. 

However, in the majority of modern designs a high- 
gain class A sound if. amplifier follows a stage or 
stages which are controlled by a.g.c. derived from the 
picture with either system. It will be apparent that a 
secondary a.g.c. can be derived from the sound iJf. 
amplifier. It is not difficult to arrange an a.g.c. feed 
network which supplies bias to the controlled stages 
both from the sound amplifier (which should not itself 
be a.g.c.-controlled) and from the mean level of the 
video signal. The mechanism is as follows. An in- 
crease in picture background results in increased a.g.c. 
to the common controlled stage(s), the level of a.g.c. 
voltage taken from the sound if. amplifier is thereby 
reduced. Since this voltage is also applied to the con- 
trolled stages the net value of a.g.c. variations is 
reduced, the sound a.g.c. drop tending towards a return 
to the status quo. Experiments have indicated an im- 
provement of at least 50% in picture information dis- 
play by this means. A low-drift oscillator in the tuner 
is an essential, particularly on 405. 

Brighouse, Yorks. F. H. BEAUMONT 
Beaumont (Television) Limited. 


I HAVE been very interested to read of Mr. J. D. 
Middleton’s black level clamp and gated a.g.c. circuit, 
and Mr. P. L. Mothersole’s reaction to it. Referring to 
his circuit diagram Fig. 2, Mr. Middleton states ‘‘ In 
fact it may prove entirely satisfactory to include just 
V3 the high-level a.g.c. valve. ...” At this point I 
should like to draw his attention to my article “‘ Gated 
A.G.C.” published in the October 1963 issue of “‘ W.W.” 
which to my mind typifies some of the simplification 
possible with this kind of circuit. My Fig. 2 includes 
the environmental circuit associated with the basic 
-system. V4 forms a long-tailed pair comparator of the 
kind described by Mr. Middleton, in this case d.c.- 
coupled to the video amplifier. The mode of connection 
enables the triode part of V4 to be regarded as a cathode 
follower conveniently available to drive the c.r.t. cathode 
and syne. circuits. By applying both a gating pulse of 
stable amplitude and a d.c. “‘ contrast” control bias to 
V4 pentode grid, the gating action is achieved. The 
pentode anode pulses are rectified to produce a.g.c. bias. 

Voltage stabilized supplies have proved unnecessary 
as the cathode potentials of V4 (and hence the c.r.t. 
cathode), the contrast control line and brilliance network 
are of the same order. 

Relative voltage changes between the various points 
are small enough to have negligible effect on normal 
operation. 

The addition of black-level clamping circuitry would 
naturally provide independent operation of contrast and 
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brilliance controls, but over five years’ operation of the 
system contrast adjustments have been very infrequent. 
Bearing this in mind I doubt whether the complexity 
of the black-level clamp is justified where a black-level- 
conscious a.g.c. system is employed. While Mr. 
Mothersole’s clamp is undoubtedly better than no form 
of black-level stabilization, I cannot help feeling that when 
used in conjunction with mean level a.g.c. it simply 
attempts to ‘‘ bolt the door after the horse has gone.” 


The subjective effect on the viewer is obviously better, . 


but contrast expansion occurs on low key scenes and 
consequently the picture is still not displayed as trans- 
mitted. 

I do, however, sympathize with Mr. Mothersole’s 
remarks to some degree. The problems of ghosting, 
interference and blocking must not be neglected. Blocking 
r ‘‘ lock-out ” was one of the problems associated with 
my circuit, and was simply cured by the addition of 
two components. In the event of the system’s use on a 
negatively-modulated signal, d.c. restoration would need 


to be employed at the video amplifier grid, with a.c.” 


coupling from the detector. An a.g.c. override could then 
be arranged from the detector itself to prevent blocking, 

The question of ghosting is more complex and 
obviously depends to a great extent on what the general 


viewing public is prepared to tolerate. In my experience 


the public appears to be over-indulgent towards in- 
different pictures; the TV magic is all-powerful and 
criticism taboo. 

The mean-level a.g.c. system can obviously cope better 
with aircraft flutter and some forms of ghosting than the 
gated system—but how much better and at what cost to 
the accuracy of video presentation? 

Aircraft flying in the vicinity of my home give rise to 
video flutter. It is probable that the gated a.g.c. does not 
cope so adequately as would a mean-level system, but 
I prefer to watch a correctly presented picture for the 
majority of the time compared with a mean-level system, 
with possibly improved interference and ghosting immu- 
nity. 

The whole discussion appears to boil down to the 
fundamental philosophy of whether it is preferable to 
provide a receiver capable of reproducing correct black 
level and tonal gradation, or not. Acceptance of mean- 
level a.g.c. denies the viewing public the possibility of 
seeing correctly-reproduced pictures. 

While interference etc. has been considered I am sure 
that cost comes into the picture as well, to a degree that 
no manufacturer seems prepared to admit. 

I have the impression that perhaps one manufacturer 
cut his costs initially by adopting mean-level a.g.c., and 
when his competitors saw him getting away with it they 
followed suit in order to compete. “‘ All we like sheep 
have gone astray .. .” ! The tolerant public simply put 
up with the situation. Perhaps they didn’t even notice 
in some cases. ‘As a result, mean level a.g.c. is now firmly 
entrenched and we must be grateful to Mr. Mothersole 
for producing a particularly neat solution to one of its 
disadvantages. He still adds a valve though, and deep 
down I feel that perhaps it should have been an a.g.c. 


gate. Perhaps-Mr. Middleton and others feel the same 
way. 
Southampton. KEITH CUMMINS 


Intermodulation Distortion Measurement 


IN spite of Mr. Waddington’s conclusion (June 1964 
-issue) that there is no simple method of making dis- 
tortion measurements, perhaps he has not seen the 
method described by Richards and myself in your journal 
only fourteen months ago? In April 1963, we dealt with 
single- and two-tone tests and went on to show that 
there is a simple method which gives a unique figure 
for relative merit which can be carried out on any 
amplifier at any level and which gives the unwanted 
distortion power for programme type signals without 
ambiguity of any kind. 
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The fact that there is no commercially available test 
equipment so far should not prevent the discussion 
of this slotted white noise method in any paper bearing 
the title which Mr. Waddington has chosen. 

Engineers who have read bath papers may take com- 
fort from the fact that the measurements by the three 
methods used by Mr. Waddington, confirm our state- 
ment that the interpretation of “tone” type tests is 
extremely difficult and laborious and still gives no unique 
’ figures of merit. The wider this knowledge spreads the 
better. It will only hasten the day when the slotted 
white noise method comes into its own. 


London, N.W.2. J. SOMERSET MURRAY 


The author replies: 

Mr. J. Somerset Murray has obviously misread my 
statement that there is no simple rule for making dis- 
tortion measurements. There are simple methods and 
I have described three of these in my article. 

I read the article referred to, together with the cor- 
respondence, with considerable interest at the time of 
writing my own article and I came to the conclusion 
that the white noise method of measurement should be 
omitted for the following reasons :— 

1. While the white noise method could give a “figure 
of merit”, previded that the test specification were well 
defined, this would only be useful as an end product in 
a production test. 

2. This test gives no indication as to whether the dis- 
tortion is of even or odd order. 

3. There is no convenient method of finding out 
whether the distortion is occurring at the high or low 
frequency end of the pass band of the amplifier under 
test. 

4. As white noise is not a coherent signal, it is neces- 
sary tO run the test at a level such that the output power 
is at least 8dB below the full power output in order 
to ensure that everloading does not occur for more that 
1% of the time (see for example “Reference Data for 
Radio Engineers”, 4th edn. International Telephone 
and Telegraph Corp., p. 874). Hence, if the distortion 
Were occurrimg mainly at the crossover point of the 
transfer characteristic, the distortion as measured by 
this method would be pessimistic, while if it occurred 
mainly at the overload point the result would be 


optimistic. 
D. E. O'N. WADDINGTON 


Loudspeaker Polarity 


I UNDERSTAND from my brother (G. F. Johnson, of 
Malvern) that he has written to you in connection with 
the unbalanced effect in hearing described in your (June) 
letter from Messrs. Wooller, Thorley and Boys. At the 
time of writing I have not seen the text or heard even 
an outline of what he wrote but I am wondering whether 
it concerns an interesting effect that he and I observed 
soon after the war. 

For general use in our “lab” at home he built a 
capacitor bridge of the simplest type which we calibrated 
by the simple method of measuring every marked 
capacitor we could find and plotting the results on a 
“standard” graph! A pair of ancient (circa 1930) head- 
phones—probably S. G. Brown’s Type F if I remem- 
ber—were used for detecting the balance and we found 
that adjustment was very easy and reproducible. 

After several-months one of us mentioned that he 
was balancing not for the minimum sound but for the 
residual sound coming from directly in front! On say- 
ing this the other said yes, that was what he did too, 
but nothing had been said as it seemed so silly! As 
one turned through balance the sound went quite dis- 
tinctly from one side to the other as it went through the 
minimum. Such an arrangement could, of course, have 
been designed using separately connected earpieces, but 
we obtained it with the standard series arrangement on 
a single circuit. 
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As you will have guéssed the drive was a primitive 
transformer-coupled arrangement which we thought was ~ 
oscillating at about 1 kc/s. When we got an oscilloscope, 
in due course, we found that actually it was blocking 
hard and making an output of virtually a single spike 
about 4 msec wide at a repetition rate of perhaps 100 c/s 
or even less! The bridge was, of course, not frequency- 
sensitive so that the signal at the ‘phones would pass 
through zero if the balance were perfect and would in 
any case go through a “symmetrical” (by any definition) 
state close to balance. 

I have always assumed that the simple “moving 
Stalloy” earphones were providing the non-linearity 
and that the one with the diaphragm moving in (they 
must in any case have been connected in opposite phases) 
could be expected to make a louder sound, which is 
all that is said to be needed to give a sense of direction 
at low frequencies. However, I found it hard to credit 
that even such earphones could be appreciably non- 
linear at a signal level at least one, if not two, orders of 
magnitude lower than that which they could still handle 
without serious overloading. The out-of-phase signal 
at balance wasn’t very large and the “effect” was quite 
usable at fairly low drive levels. 

Now the letter from Messrs. Wooller et al. suggests 
that perhaps the required sense of direction is obtained 
within the ear itself. Is it possible that if a “push” 
pulse of this type is sent to one ear and an exactly 
equal “ pull ” arrives simultaneously at the other ear then 
the brain receives an impression that an event occurred 
at one side (clearly there is evidence that the sound 
cannot have come from in front!) and from experience 
the brain may assume that it came from the “push” 
side when there is no time delay evidence to go by? 

This is-not precisely the “ Wooller Effect,” but his 
observation suggests that the ear has this property of 
distinguishing the polarity of an unsymmetrical wave- 
form. He also implies that the effect is not due simply 
to non-linearity, since if it were it would only be 
appreciable for very loud sounds, and he doesn’t men- 
tion any such requirement. It may then be due to 
an ability for the brain to make phase comparisons, 
independently of the amplitude, between the various 
Fourier components of a single incoming waveform. 
If this ability does in fact exist, and remember phase 
comparisons between one ear and the other appear to 
be essential to the sense of direction at high frequencies, 
then it is but a short step for it also to be developed 
for use as a direction finding technique, since a great 
many practical sounds have the property of asymmetry 
whereas very few are symmetrical. 

There would seem to be a wide field for experiment 
here. What does a wild animal do if you play a recqrd- 
ing of its natural foe reversed? Does it just not show 
alarm, or is it confused in direction, or does it act nor- 
mally? I can see Messrs. Wooller et al, causing con- 
fusion not only in the world of recorded music but also, 
for instance, amongst the bird-song enthusiasts! 

Finally, Mr. Wooller’s implication that “ polarity” 
should be standardized would be difficult to adopt in a 
recording studio unless pressure sensitive microphones 
(rather than velocity) could be developed. Pressure loud- 
speakers would then be wanted. 

Cheadle. K: C. JOHNSON 


IF THE preservation of correct sign in the reproduced 
sound does prove to be an important factor in preserv- 
ing realism, then the effects on microphone technique 
will be far-reaching and may even rule out completely 
the ribbon microphorie—or others having a similar pick- 
up pattern—for use in high-quality sound systems. 

It is fairly well known that using two or more micro- 
phones mixed together to provide correct balance can 
result in very strange frequency responses and composite 
polar diagram if sound from one source is allowed to 
reach both transducers. This is, of course, when the 
microphones are out of phase with one another. And 
there are two ways of correcting this situation, one 
electrical—by reversing the connections of one trans- 
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ducer, and the other acoustic—by turning one micro- 
phone through 180°. % 

Now I have noticed, when listening to pairs of male 
voices I know well, one placed on either side of a ribbon 
microphone, that one sometimes sounds more realistic 
than the other, even over rudimentary reproducing 
apparatus. This has been dismissed in the past as 
imagination—but I have recently made some recordings 
of three such voices, spaced round a diaphragm-type 
cardioid transducer placed vertically so that pick-up 
was Circular in plan. And the effect was not present in 
this one instance. Some male speech is, of course, 
markedly asymmetrical, and one would expect the 
effect to show up most with two speakers of this type. 

So far, so. good. So we must paint one side of our 
ribbon microphones black, and avoid using it. But 
the problem is even worse than that. Consider the 
making of a recording under reverberant conditions—in 
a concert hall, or even worse, a church—reverberation 
reaching the back of the microphone will be “ out of 
phase” (and now we need a more precise term—out of 
absolute phase) so we can’t use ribbon microphones at 
all. Omnidirectional types, and some cardioids should 
be all right, yes, but ribbons, no! 

Does this explain some of the microphone lore—that 
some engineers prefer ribbons for music recording, for 
instance, compared with even the superlative quality 
modern diaphragm types? Some people, after all, prefer 
too much bass boost. The point is that a difference is 
noticed. Some of us have noticed that some music 
recordings, although unimpeachable from the point of 
view what has, in the past, been regarded as distortion, 
just sound “strange” whatever is done to them. I 
think most people would try to 
avoid mixing between ribbon and 
Giaphragm microphones under 
reverberant conditions. Does abso- 
lute phase explain why it is so 
often possible to make a much 
better recording with one omni- 
directional microphone, given 
patience and scope in positioning, 
than with multi-microphone tech- 
niques? 

There’s one further point. I 
suffered a large hearing loss in my 
right ear some years ago—about 
40dB, in fact. Yet I can still tell 
the difference between stereo and 
mono, particularly by flicking the 


Transistor U.H.F. Oscillator 


MY co-author and I feel that your readers may be 
interested to know of a transistorized version of the 
u.h.f. test oscillator which was the subject of our previous 
article in the June edition. 

The recent availability of germanium u.h.f. transistors, 
such as the [2028 and the AF 139 at a reasonable price, 
make the idea of a compact battery-operated u.h.f, signal 
source very attractive, and we felt that the design of such 
an oscillator could be simplified so as to be well within 
the construction ability of the amateur. ‘ 

The resonant circuit we have used is a half-wavelength 
trough line which in this case takes the form of a copper 
conductor of half-wavelenth electrical length situated 
close to the base of a rectangular brass trough: - The line 
is best thought of as two quarter-wavelength lines in 
series with a node at the middle. The line is made 
physically much shorter than a half-wavelength so that 
there is an inductive reactance at each open end. A piston 
capacitor at each end of the line tunes these’ inductive 
reactances to resonate the line at the required frequency. 

The half-wavelength line was chosen in preference to 
a quarter-wave one for two reasons. First, the variable 
tuning capacitor can be of reasonably large value and 
placed at the far end of the line from the transistor; 
secondly, the preset capacitor at the transistor end is in 
parallel with the collector-base capacitance. 


the above reason. 
As can be seen from the figure, the oscillator is housed 

in a rectangular brass box only 44inx1inX1 in, closed 

at the farthest side from the line by a simple lid which 
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FEED-BACK CAPACITOR 
«“ Mw 
546% Fhe COPPER FOIL PLATES 
BENT AS SHOWN, SPACED "53 


loudspeaker phasing’ switch. This 
works with some stereo signals only 


—and to phase loudspeakers cor- 
rectly for someone else to listen I 
usually fall back on one of my own 
mono recordings—made with one 
diaphragm-type cardioid  micro- 
phone. Again, could absolute 
phase be the answer to this? I 
know I’m not alone in this facility, 
because soon after the loss occurred 
I spoke to John Gilbert of the 
Northern Polytechnic—and he 
asked me whether I could still tell 
stereo from mono, as he’d come 
across someone else who could. 


But I’ve yet to meet the binaural FEED-BACK CAPACITOR 


/ 
TRANSISTOR 
T2028 OR AFI39° 
R.F.C. 18 TURNS 34 s.w.g. 
WOUND ONE WIRE SPACING, 


3/2 OUTSIDE DIAMETER TRANSISTOR SOCKET TOS 


man who can tell stereo from mono arn AB a 

with one channel at —40dB—that 

is, 0.19% directional distortion to a 

mono source. Isn’t it about time 

we found out, Mr. Editor? Let’s 

have some proposals for research.* i Lee DERE 

RICHARD OLIVER Me y 

Surbiton, Surrey. le 54 
* By all means. Why not repeat the "KR 


monaural listening experiment with a 
stereo system having as low a distortion 
as the mono system?—Ed. 
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the transistor will have a minimal effect on frequency for 


‘ 
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need not be an accurate fit. Indeed, since the line is well 
below the centre-line of the trough, the lid has little effect 
on the operation or the frequency of the oscillator. 

Operation with the collector earthed to d.c. is desirable 
at these frequencies, and this is accomplished by a rf. 
choke within the trough. The r.f. choke is soldered to the 
resonant line at approximately the nodal point and con- 
nects it to the adjacent wall of the trough. The supplies 
to emitter and base are brought in by feed-through 
capacitors, and the transistor is mounted in a p.t.f.e. base 
so that the pins are on the inside of the trough and 
positioned as indicated. 

Feedback is introduced mainly through the internal 
capacitancés of the transistor, the oscillator being of the 
Colpitts type. The extra capacitance between the 
collector and emitter, formed from two small copper foil 
plates in close proximity to each other, ensures strong 
oscillation. The plate spacing is, in practice, varied for 
optimum results. 

The piston capacitor at the transistor end of the line 
is set to about 2 pF, the main tuning being achieved with 
the capacitor at the far end. 


Output coupling is from a magnetically coupled loop: 


and, in the position shown, gives an output impedance 
of about 70 ohms. 

Audio modulation of the oscillator is quite straight- 
forward and can take the form of a multivibrator, the 
output of which is coupled to the junction of the 3.9 kQ 
and 1 k© resistors in the bias network. 

The oscillator will tune from about 500 Mc/s to 700 
Mc/s with an output sufficient for most purposes. 

Teddington. R. H. BRADSELL 

M. GRIMSHAW 


“‘Direct-reading Capacitance Meter’’ 


CONGRATULATIONS to Mr. D. F. Bailey on an 
excellent article in the April 1964 issue of Wireless World. 

Mr. Bailey and your readers may be interested to 
learn of a somewhat similar design which appeared in the 
American Amateur Radio magazine “73” 1. The 
basic circuit of this design is shown in Figure 1. The 
reference voltage is provided by the battery; when Ql 
is conducting and Q2 is cut off, C, is charged to practically 
the full battery voltage through D1; on the next half 
cycle C, discharges through 
D2 and the meter. The 
purpose of the silicon diode 
is to protect the meter from 
damage due to _ shorted 
capacitors; being biased in its 
forward conduction direction 
it limits the battery voltage 
across the meter to about half 
a volt. The 100pF capacitor 
across the meter eliminates 
spikes due to capacitor charge 
when the diode conducts 
prematurely and provides 
additional meter damping. 
Four decade ranges are 
provided by this instrument 
with maximum indications at 
100p, In, 10n and 0.1pF 
respectively. The design 
has the additional advantage 
of a position for leakage 


Basic circuit of capacitance 
meter described by R. A. ; Cy 
McCarthy. 
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test which can be understood by reference to the 
circuit below; on turning the range switch to “‘Leakage’”’ 
Q1 is cut off by shorting the base to ground, while Q2 
heavily conducts, causing practically the full battery 
voltage to appear across the capacitor under test via the 
meter. 

I have not built an instrument to Mr. McCarthy’s 
design, so I am not able to comment on its effectiveness. 
However, the lucidity of Mr. Bailey’s article made me 
attempt a slightly more ambitious instrument to his 
design. This has seven ranges with full-scale deflection 
of the meter indicating 100p, 300p, In, 3n, 10n, 30n, 
and 0.1uF respectively. Using a meter having fifty 
divisions, calibrated 0-50 enables multipliers to be used 
in the series x2, x6, X20 etc. I used Mazda XA152 
switching transistors which have a published hp, of 
100, and f, of 5.5 Mc/s, with Von of —2V and I, of —10 
mA. The only slight drawback I have encountered is that 
the oscillator will not start from scratch on the lowest 
capacitance range where the switching frequency is of the 
order of 125 kc/s; it is necessary to switch on with the 
instrument oscillating on the next range and then operate 
the range switch. _ 

Leaky capacitors will give misleading results and may 
damage the diode D1 in Mr. Bailey’s article. It should 
be simple to incorporate a leakage test with an extra 
wafer on the range switch and an additional switching 
position, utilizing a limiting resistance to prevent excess 
current through the meter. However, such an arrange- 
ment would increase the stray capacitances. It would be 
useful to have provision for a leakage test in the instru- 
ment but I am somewhat doubtful about incorporating 
Mr. McCarthy’s idea owing to the utilization of non-linear 
meter shunting which leaves me with the uneasy feeling 
that the capacitance indication may be adversely affected 
by some non-linearity. I have checked my instrument on 
the three lowest capacitance ranges both against a stan- 
dard variable capacitor and silver mica capacitors of 1% 
tolerance and find that the linearity is excellent: the next 
two ranges have also been checked against 1% silver mica 
capacitors with a similar showing. In my instrument stray 
capacitance across the C, terminals amount to 3p which 
increases to 4.5pF when I use a plug and crocodileé-clip 
arrangement on the terminals to facilitate rapid measure- 
ment. 

After one month’s use of the Capacitance Meter I am “ 


CALIBRATE 


METAL CASE 
Ye 


Si = FUNCTION 10k 
S2 = RANGE 
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left wondering how I have managed for the last 20 years 


without it! 
R. H. MUNRO 


Hong Kong. 
* **Direct-reading Capacity Meter.”’ Roy A. McCarthy. ‘*73” Vol. 1, 
No. 1 (October 1960). 


Photographic Analogue? 


MOST readers are doubtless fully familiar with the 
approximate equation which indicates that 


Prose 9 se vise time, ae 
I find, quite empirically, that if you regard rise time 


as rise distance in a photographic image, that the equation 
is true, in that it relates the frequency, or number of 
lines per millimetre, to the rise distance in which the 
image density rises from 10% to 90% or full value, 
in the image itself. As an example, if one wishes an 
image to rise from zero to full density (about 3.0 log 
scale) in 40-micro inches (1 micron) then by simple 
calculation, the lens and emulsion must be capable of 
resolving 500 lines per millimetre, or 12,500 lines per 
inch. 

I wonder if any of your readers have come across 
this equivalence, or heard it mentioned in connection 


with micro printed circuits? 
Bolton, Lancs. h P. C. SMETHURST 
Smethurst High-Light Ltd. — 
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“1964 Electron Tube Handbock”.—A number of 
new types of Brown-Boveri tubes are included in this 
new edition of the handbook; previous edition published 
in 1961. Eleven chapters are presented in English, 
French and German. ‘The first chapter sets out, next to 
an index which appears in a new form, the symbols 
used. Two hundred and twenty pages are devoted to 
the next chapter, “ Definitions and Useful Information,” 
which provides application data on the choice and opera- 
tion of transmitting and rectifier tubes and thyratrons. 
Chapter III tabulates formulae, tables and wiring dia- 
grams. The next seven sections present detailed in- 
formation on their rectifier and transmitting tubes and 
thyratrons. A detailed table of tube equivalents is also 
included in this 800-page publication, which is obtain- 
able from British Brown-Boveri Ltd., Glen House, Stag 
Place, London, S.W.1. 
11WW 329 for further details 


A touring map of west Germany and Berlin showing 
the main roads and autobahnen and the frequency, 
wavelength or channel number of v.h.f. and medium- 
wave ARD broadcast transmissions available in each 
locality has been issued by the receivér manufacturers, 
Graetz, 753 Pforzheim, Germany. 
1i1WW 330 for further details 


Five new B.I.C.C. leaflets on radio frequency cables 
are available from British Insulated Callender’s Cables 
Ltd., 21 Bloomsbury Street, London, W.C.1. Leaflet 
M942A deals with miniature coaxial cables, M943A 
with circular and flat twin cables for use in the lower 
frequency ranges, M944A delay cables with nominal 
velocity ratio delays from 1.7 to 8.5us/1l00ft, M945A 
high attenuation cables with nominal attenuation ratios 
from 0.69-2.9dB/100ft at 1Mc/s to 23.4-48.3dB/100ft 
at 1Gc/s, and M946A deals with 50 and 75Q anti- 
microphonic cables. 
11WW 331 for further details 


Driver and controller units for silicon controlled 
rectifier applications, including current limiting units 
and supply transformers, are described in the Westing- 
house technical data sheet TD63. - Copies of this 20- 
page publication are obtainable from the Westinghouse 
Brake and Signal Company, 82 York Way, King’s 
Cross, London, N.1. 
11WW 332 for further details 


“Points on Pick-Ups”.—The fifth edition of the 
pick-up head, cartridge and styli replacement guide, en- 
titled “Points on Pick-Ups,’ is now available, price 
7s 6d, from A. C. Farnell Ltd., Hereford House, North 
Court, Vicar Lane, Leeds, 2. In the introduction of 
this 125-page edition, the author states that he “has 
endeavoured to cover all cartridges of British manufac- 
ture and almost all foreign types which have been en- 
countered in this country to date.” 
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A 12-page booklet describing the Type T948 instru- 
ment cathode ray tube is available from the English 
Electric Valve Company, Chelmsford, Essex. A full 
electrical specification is given for the T948H (blue- 
green fluorescent and afterglow colour) and for the 
T948N (yellowish-green). Both of these tubes are of 
5 in diameter and designed for use in wide-band, high- 
speed oscilloscopes. 
11WW 333 for further details 


Copies of the Marconi quarterly technical house 
journal entitled “‘ Marconi Instrumentation ” are obtain- 
able on application to Marconi Instruments Ltd., Long- 
acres, St. Albans, Herts. Six articles appear in the 
June, 1964, issue, under the headings: “Time and Fre- 
quency,” “Counter Type TF 2401,” “An Introduction 
to Counter Logic,” “ Voltmeter Zero—Its Significance,” 
“Tunable Rejection Filter Type TF 2334” and “The 
Evaluation and Testing of Ferrites.” : 
11WW 334 for further details 


Newmarket Transistors Ltd. has produced an easy © 


reference guide for its range of transistors. In tabular 
presentation, it lists the current range of Newmarket 
devices and “provides users with all the information 
they would normally require to select units for a given 
project.” Copies of this “ABC” are obtainable from 
the company’s headquarters, Exning Road, Newmarket, 
Suffolk. 

11WW 335 for further details 


“RF Voltmeter Applications Brochure ” is the title of 
a 16-page publication produced by the Boonton Elec- 
tronics Corporation, of America. It gives information 
on high frequency transistor testing, v.s.w.r. measure- 


ments, r.f. bridge techniques in the measurement of 


signal gain and loss, and the use of peak and null detec- 
tors in harmonic distortion studies. Copies are avail- 
able from the U.K. representatives, Livingston Labora- 
tories Ltd., 31 Camden Road, London, N.W.1. 

11WW 336 for further details 


An application report on the 4X150/250 “series of 
forced air-cooled u.h.f. power tetrodes has been for- 
warded to us from the valve division of Standard Tele- 
phones and Cables Ltd., Brixham Road, Paignton, 
Devon. More than half of the 60-page publication is 


devoted to practical aspects of u.h.f. transmitter circuits. 


11WW 337 for further details 


A comprehensive selection of knobs and dials for 


electronic and instrument applications are included in’ 


a brochure sent to us by Stockli, 18 rue Galilee, Mon- 
treuil, Seine, France. The 16-page brochure, which is 


available in English, French and German, also includes - 


details of their reduction drive assemblies, dial locks 
and shaft couplings. 
11WW 338 for further details 
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Marconi Self-Tuning H.F System 


—the first in the world to be station 


planned from input to output 


MST drive systems 
for h.f transmitters 


MST drive systems meet all CCIR Recommendations 


H1601 


Comprehensive synthesizer drive assembly for two 
independent transmitter channels 

Inputs: audio frequencies (6 kc/s bandwidth) or d.c 

Outputs: modulated signals at radiated frequencies, 


2 W p.e.p 


Types of modulation: i.s.b with floating carrier, pilot 
carrier or fully suppressed carrier; 
d.s.b; c.w 400 bauds;; f.s.k 200 bauds or 
3500 bauds; frequency shift diplex 

Frequency range: 2—27.9999 Mc/s 

Frequency selection by decade dials on frequency 


synthesizers 


Stability: determined by 1 Mc/s master frequency 


H1605 


WIRELESS WORLD 


1 Mc/s master frequency source 
Frequency stability: -- 1 part in 10° 


one-man control 


With the compact MST drive system, self- 
tuning transmitters and MST control and 
monitoring equipment, one man can operate 
an entire transmitting station from a central 
point. 


s a s 

reliability 

All units (except the distributed amplifier) 
are fully transistorized and use _ printed 
wiring. Each unit has a separate power 
supply. The 1 Mc/s master signal distribu- 
tion is duplicated, and the master frequency 
source uses three oscillators to ensure 
immediate automatic changeover in the event 
of output failure or excessive frequency drift. 


465 


breakthrough 


versatility 


Any drive channel can generate any type of 
modulation. F.S.K and f.s diplex signals are 
generated by shifting the frequency of 2 kc/s 
or 4 kc/s tones—thus one transmitter can 
radiate simultaneously two or more telegraph 
channels and an s.s.b channel. 

Plug-in modules give switch selection of 
services normally required. Logic circuits 
prevent selection of two conflicting services. 
Extra plug-in modules can be supplied for 
any other types of modulation. A wideband 
amplifier simplifies frequency selection to a 
single operation—adjustment of the synthe- 
sizer decade dials. 


Marconi telecommunications systems 


The Marconi Company Limited, Communications Division, Chelmsford, Essex, England 
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whatever the waveform 


Be ical II 
the new PHILIPS 7 2iitmetical input 
Bey — amplifier and recorder output 
Millivoltmeter PM 2520 


— built-in calibration voltages 


wie ® ® 2 — high accuracy and high input 
gives a true indication _ impedance : 


voltage range 1 mV - 300 V (fs.d) 
of the RMS value - frequency range 10 c/s-1Mc/s ~ — 


crest factor (peak/RMS ratio) & 


Here are some of 
the applications | 
for this new 

RMS millivoltmeter: : F 


Noise and microphone tests 


Distortion measurements with 
filter-suppressed fundamental 


a ee 


Attenuation measurements on L.F. 


transmission systems 
RMS «mV. METER , 
Current and loss measurements on 


transformer coils and magnetic amplifiers ¥ 


Measurements on silicon-controlled 
rectifiers : : 


[\ eo 


Ripple-voltage checks on power 
supply units 


Audio and video-power measurements 
Measurements on audio amplifiers 


Anode voltage checks on 
A.C. driven tubes, 
whatever the waveform 


* 
4 


i ir | Li 2 electronic measuring 


‘pHitips| instruments 


Sales and Service all over the world . 
For the U.K.: oe 

The M.E.L. Equipment Ltd., 

207 Kings Cross Road, London WC1 
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Elements of Transistor Pulse Circuits 


7.—"PUMPS"” AND 


WO of the lesser-known but widely-used 
pulse’ circuits are the diode pump and the 
Schmitt trigger. The diode (or transistor) 

pump basically produces a “ staircase ” output from 


a pulse train input. The Schmitt trigger is a bistable | 


whose state: depends on the d.c. level at the input. 
Although both are common pulse-circuit elements, 
it is difficult to find easily-accessible simple descrip- 
tions of their design such as are given in this article. 


Diode Pump 


The diode pump basic circuit is shown in Fig. 67. 
There are two arrangements, (a) and (b),. with 
different diode phasings. The circuit operation can 
be simply described as follows. Let us suppose that 
a string of positive pulses of amplitude V;, is applied 
to the circuit in Fig. 67(a). The first input pulse will 
cause the capacitor C, to charge up through C, 
and diode D2 with a time constant equal to the 
product of (C, + C,) times the sum of the 
generator and diode resistances. If this time con- 
stant is small compared with the pulse duration, 
then C, and C, will charge up fully to V;, across the 
two before the pulse end. By capacitor divider 
action, this gives an output C,V,,,/(C,+ C2) across C, 
at the end of the pulse. C, is usually small compared 
with C,, so that the voltage change across C, on a 
pulse is small compared with V,,, During the 
pulse, D1 has been cut-off, but at the end of it, the 
input falls to zero, and D1 now conducts to discharge 
C,. The output is unaffected during this discharge 
because the polarities are such that D2 is cut off. 
The next input pulse restores V;, across C, and C, 
in series, and repeats the small incremental charging 
up of C, as before. We thus get a series of steps to 
give an output “staircase ” voltage waveform. 
The same sort of analysis can be applied to negative 
input pulses, and also, as shown in Fig. 67(b) to 
diodes phased the other way round. The outcome 
of a positive pulse train will always be a positive- 
going staircase and vice-versa. Depending on how 
the diodes are phased, the output steps may coincide 
with the beginning or end of the input pulses. 
Notice that the diodes always point in the same 
direction . . . either both towards the output or 
both away from it. 

Ideally, we would like to have the staircase voltage 
change by equal steps on each input pulse as shown 
in Fig. 67(c). However, in the simple diode pump 
shown, each successive input pulse is applying Vip 
across C, and C, with the voltage across Cy, rising on 
each step. As a result, each successive pulse causes 
a progressively smaller voltage rise across Cy, and 
we get a drooping non-linear staircase as in Fig. 
67(d). It can be shown that for a train of pulses of 
amplitude V,,, applied to the basic diode pump with 


*Newmarket Transistors Ltd. 
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“SCHMITTS” 


By T. D. TOWERS,* m™.s.c. 


C, initially discharged, the nth output voltage step 
is given by 

dV,, = Vin/(l-x)x” 
where x = C,/(C, + C,). As an example, if we 
take C, = C,/9, then x = 9/10, and, expressed as 
a percentage of the input pulse amplitude V;,, the 
staircase steps rise 9%, 8.1%, 7.3%, 6.6%, 5.9% 
5.3%, 4.8% ... By the seventh pulse, the step rise 
has almost halved. From this analysis, it is clear 
that to keep the staircase reasonably linear, C, should 
be as small as possible compared with C,. Unfortu- 
nately, the smaller we make C,, the smaller are the 
output voltage steps. 

For satisfactory staircase generation, fairly stringent 
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Fig. 67. Diode-pump circuit and associated waveforms. 
(a) positively phased diodes (b) negatively phased diodes 
a Linear staircase output (d) non-linear staircase output. 


requirements are placed on the input pulses. They 
should be constant in amplitude, as otherwise the 
output steps (which are proportional to the input 
pulse amplitude) will be of irregular height. They 
should be of large amplitude so that the output steps 
are not inconveniently small. They should be fairly 
regular, so that discharge of capacitors between 
pulses due to diode leakage does not introduce 
irregularities in the output. They should be supplied 
from a low impedance source and should be reason- 
ably rectangular. One of the simplest methods of 
achieving all this is to feed the diode pump from a 
multivibrator through a buffer emitter follower. 
The diodes have been assumed perfect in the 
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above analysis, i.e. with zero forward voltage drop, 
infinite reverse resistance and zero switching times. 
In practice, for not too high-speed operation, 
conventional good-quality point-contact, gold-bonded 
or small junction diodes are satisfactory. In the 
case of precision requirements, high-speed, low- 
leakage silicon diodes may be necessary. 

The capacitors should be low-leakage ~ types, 
e.g. paper or mica, and their values depend on the 
pulse repetition rate. Usually the upper capacitor 
C, is chosen not greater than 1/20th of C,, and the 
value of C, can be selected initially approximately 
as. T/20R where T = pulse length and R = pulse 
generator source resistance. 

In the discussion above, no load resistance is 
shown on the pump output, but in practice there 
must be some impedance across the output, even 
if itis only the megohms and picofarads of an oscillo- 
scope input. .It is desirable to keep the input im- 
pedance of the stage following a diode pump as 
high as possible, and an emitter-follower buffer is 
often used for this purpose. 

Apart from the various restrictions noted on the 
character of the input pulses, the limitations of 
the output load, etc., the diode pump has one basic 
drawback. The staircase envelope is non-linear, and 
the steps at the top of the “ flight ” are so shallow 
that it may become difficult to distinguish between 
them. 


Transistor Pump 


A variant of the diode pump that does give an 
intrinsically linear staircase is the ‘“‘ transistor 
pump” shewn in Fig. 68. In this, the diode 
across the input is replaced with the base-emitter 
diode of a transistor and the pump output voltage is 
fed back direct to the transistor base. The operation 
of the circuit is basically similar to that of the diode 
circuit, except that, when the transistor Q1 conducts, 
it clamps the right hand side of capacitor C, to the 
0 itput voltage at the top end of C, and not to earth. 
This means that each input pulse is added on top of 
the existing output voltage and the voltage steps 


o+Vec 
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Fig. 68. Transistor pump circuit. (a) positively phased diode 
(b) negatively phased diode. 


there will be all equal (at V;,.C,/(C,+C,)). We thus 
get a linear staircase. This is just one further example 
_ of using bootstrapping to linearise a waveform. Two 
versions of the transistor pump are shown: Fig. 
68(a) with a positively-phased diode (and n-p-n 
transistor) and Fig. 68(b) with negatively-phased 
diode (and p-n-p transistor). In each case the supply 
voltage, V,,, of the transistor must be materially 
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greater than V,,, so that it can always operate as an 
amplifier. 


Miller Integrator Pump 


It is also possible, as shown in Fig. 69, to linearise 
the pump staircase output by using a Miller inte- 
grator circuit. In this, the output of the simple 
diode pump of Fig. 67 is fed to a high-gain phase- 
inverting amplifier, with the bottom end of the output 
capacitor, C,, connected to the inverter output, 
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INVERTER 
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OUTPUT 


Fig. 69. Miller integrator linearised diode pump. 


instead of to earth. The voltage at point “A” 
remains effectively zero because any change there is 
phase inverted in the amplifier and applied in opposite 
sign at point ““B”’, the other end of C,. When a 
pulse of amplitude V,,, is applied to the pump input, 
it can be shown that C, will receive a voltage incre- 
ment, C,V;,,/C., which is independent of its previous 
state of charge. This means a linear staircase, of 
course, at the output. 


Applications 


The commonest application of the diode pump is to 
count. If to the output of the basic circuit we add a 
voltage comparator circuit which discharges the 
output capacitor C, whenever the staircase voltage 
reaches a certain level, we have a “storage” or 
“scoop ”’ counter. (It is under one of these two 
titles that the diode pump is often indexed in text- 
books.) The levels can be set so that after, say, five 
input pulses, the comparator “fires”? and thus 
resets the pump to zero. We then have a simple 
“* divide by five”’ circuit with the output pulse for 
every five input ones. The storage counter becomes 
a little uncertain if it is asked to divide by more than 
about ten at the most, but provided the pulses are 
fairly regular and of constant amplitude, this storage 
counter is an economical substitute for a bistable 
multivibrator counter. 

The diode pump can also be used effectively as a 
simple staircase voltage generator, for such applica- 
tions as switching the transistor base current in a 
series of steps in a curve tracer to display a family 
of characteristic curves on an oscilloscope. 


A frequency meter can also be made up with a 


diode pump. If we shunt the output capacitor, ©,, 
in the pump with a resistor, R, it can be shown 
that for a train of pulses of repetition frequency, 
f, and amplitude, V,,,; the average output voltage 
will settle down to fRC,V;,,; provided R is much 
less than 1/(fC,) and C, is much greater than C,. 
Now, if R, C, and V;,, are kept constant, the average 
output voltage is proportional to the frequency. 
A high-impedance voltmeter (e.g. valve voltmeter) 
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across the output can thus be calibrated directly in 
repetition frequency. This type of frequency- 
voltage converter has been widely used in frequency 
modulation radar systems and nuclear radiation 
measurements. 

The diode pump can also be set up as a capacitance 
meter. If the above frequency meter is operated at a 
fixed frequency, the average output voltage, fRV;,,. 
C, will be proportional to C,. This forms the basis 
of a direct-reading capacitance meter, where the 
capacitance to be measured is inserted as C,. 


Schmitt Trigger 


The other type of widely used basic pulse circuit 
to be described is the ‘“‘ Schmitt Trigger.” Under 
the innocuous title “A Thermionic Trigger,” 
Otto H. Schmitt gave, in the Journal of Scientific 
Instruments, 1938, Vol. XV, p. 24, the first account 
of an interesting bistable valve circuit he had deve- 
loped. Basically it was a cathode-coupled bistable 
multivibrator, whose state depended only on the 
d.c. level at the input terminal. This proved a most 
useful circuit and came into common use with 


. valves before it was adapted to transistors during the 


1950’s. In the transistor version, the Schmitt 
trigger is often given the name “ emitter-coupled 
binary ” in textbooks, but most working engineers 
call is just a “‘ Schmitt.” 

The transistor Schmitt circuit arrangement is 
shown in Fig. 70 (with n-p-n transistors so that 
positive voltages read conveniently upwards in the 
diagram). The resistor values are so chosen that 
normally when no voltage is applied at the input, 
transistor Ql is cut off, and Q2 is conducting. 
If a voltage more positive than V, (the “‘ upper trip 
voltage ”’) is applied to the input, Q1 is driven on and 
Q2 switches rapidly off. So long as the input is held 


‘above V,,, QI remains on and Q2 off. If now the input 


voltage is allowed to fall below V;, (the “‘ lower trip 
voltage ”), Ql switches off again and Q2 comes on. 
Thus Q2 is on or off depending on whether the 
input voltage is low or high. The circuit exhibits 
“backlash ” or hysteresis in that the upper trip 
point V,, is above the lower trip point V,, and the 
circuit switches on at a higher input voltage than it 
switches off. The circuit is actually a regenerative 
bistable whose state depends on the amplitude of the 
It belongs to the bistable 
multivibrator family, but the familiar “X” of 
cross-coupling resistors does not appear, because, 
although one collector is cross-coupled to the 
opposite base through R;, the other cross-coupling 
is by means of the common-emitter resistor R,. 


Hence arises the alternative name “‘ emitter-coupled | 


bistable.” — 

A full design taking into account backlash control, 
high temperature operation and switching speed 
is too complex for the scope of this article. However, 
a “first order’ design can be given which shows 
how the circuit operates and can be used to produce 
practical approximate results for not too high 
speeds or temperatures, or too small backlash limits. 
Usually the designer wants to switch a peak-to-peak 
voltage, V,, in an output load resistance (R, in Figure 
70) with specified input trip voltages, V;, (upper) 
and V, (lower), giving an input backlash, V,-V,. 
When Q2 is on, it must pass a current I, = V,/R,. 
This passes through the common-emitter resistor 
R, and gives a voltage V,R./R, at the common 
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emitters. QI is cut off and contributes no current 
to R,. If the input voltage on 'the base of Q1 is 
taken steadily positive from zero, the circuit will 
begin to switch over when Q1 base voltage passes 
Vy. Neglecting base-emitter voltage drops (which are 
relatively small), this gives V,;; = V,R./R,, and thus 
fixes the common emitter resistor value R, = R,V,/ 
V,. We can now select the rail voltage, V,,, to be the 
next standard battery voltage greater than V,; + Vo. 
To make the circuit insensitive to spreads of current - 
gain in Q2, we make the bleeder current down Res 
R;, R, ten times the maximum base current to be 
met with in Q2. This maximum base current will 
be Vo/(Rybgumin)s Where hyy),;, is the minimum 
d.c. current gain anticipated in Q2 at current V,/R,. 
Since Q2 is on, the voltage at its base will be approxi- 
mately equal to its emitter voltage (which we have 
already shown to be V,).. Thus V; = 10 R,V;,/ 
(Ribpamin)s from which R, = DynminRiVy/(10Vo). 
If we now assume that the voltage across the input 
has been increased just above V,, the circuit will 
have switched to the state where Q1 is on and Q2 off. 
The current through Q1 is approximately V,,/R,. 
The collector load resistor, R;, of Ql could now be 
computed by setting out the various Kirchhoff equa- 
tions for the circuit, but as a simplifying assumption 
(which agrees with many practical circuits) we 
assume instead that R, = R,, i.e. make the two col- 
lector resistors equa]. If we now reduce the input 


Fig. 70. 


Schmitt trigger basic circuit. 


voltage below V,, the circuit will eventually be on 
the verge of switching over to Ql off and Q2 on, 
when QI base input voltage has fallen to V,. The 
emitter of Ql will be approximately at the same 
voltage, V;. As Q2 is beginning to switch on, its 
base voltage also is approximately equal to V,. 
This means that the current down R, is approximately 
V,/R,, and this is supplied down the chain Rg, R,. 
Through R, also flows the collector current of Q1, 
which we saw is approximately V,/R,. Thus the 
voltage at the collector of Ql must be V,,.—R,(V,/ 
R, + V,/R,). The voltage at Q2 base being V,, 
we find by proportional division across R,, R, that 
R; must be given by 

R; = (Veo/Vi, Ponies R;/R,y ae R;/R3) Ri. 

We have thus arrived at first order formulae for all 
the resistance values in the basic Schmitt Trigger of 
Fig. 70. 

To put illustrative values to this design, assume 
that: Vo. = .6V, .1, = 6mA,. Vy:= 4V;'. Vi, = 2V; 
hegmin = 50. This leads to R; = 1k9, R,.= 
680 ohms, Rg = 1k, V,, = 12V (allowing 2V above 
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Vo + Vg) Ra = 3.3kQ, Rs = 12kQ, and Q1 = Q2 
= NKT129 (with minimum h,, at 6mA of 50). 

It must be emphasized that the design outline 
method given 1s largely empirical. A full theoretical 
design is, of course, possible, but very complex, and 
usually a little unprofitable, because transistor 
parameters have such wide spreads in practice. The 
simplified design given can be used to get first 
approximate results, and final adjustments to meet 
the exact design requirements can be made by cut- 
and-try methods. Those interested in a rigorous 
detailed design should consult page 6-55 of “Selected 
Semiconductor Circuits Handbook,” by S. Schwarz, 
Wiley and Sons, 1960, or page 334 of “ Transistor 
Logic Circuits,” by R. B. Hurley, Wiley and Sons, 
1961. 

So far we have not mentioned the capacitor C, 
shown dotted in Fig. 70. This is the “‘ commutating ” 
capacitor used to speed up the circuit switchover, 
where the pulse repetition rate is high and fast switch 
over is essential. This capacitor should, with its 
shunt resistance, provide a time constant shorter than 
that of the transistor input impedance. Values in the 
range of 100-500pF are common. A theoretical 
design value can be worked out, but common 
practice is to select a suitable value by trial, making 
it as large as possible consistent with reliable trigger- 
ing at the maximum pulse repetition rate aimed at. 
For slow repetition rates, up to several kc/s, the 
speed-up capacitor can usually be omitted. 

The Schmitt trigger is a most attractive circuit to 
the designer in that its trigger sensitivity and stability 
can be very high. The input impedance tends to be 
high because of the undecoupled emitter resistor. 
The skeleton design given earlier did not take into 
account switching rates, but reliable switching 
repetition is easily achieved up to 100kc/s with a.f. 
alloy transistors, to 1Mc/s with r.f. alloy types and to 
10Mc/s with diffused-alloy types. 


Refinements.—A number of refinements can be 
added to the basic circuit of Fig. 70. Firstly the 
amount of backlash in the circuit can be controlled 
by a resistor R in series with the emitter of Q2 as 
shown in Fig. 71(a). By making R variable, the 
backlash can be made adjustable. R should be 
selected initially at about one-tenth of the common 
emitter resistor value and then adjusted by trial and 
error. Practical circuits also often include an input 
series resistor (R’ in Fig. 71(a)) to prevent over- 
driving of Ql. A suitable rule of thumb is to start 
with this equal to the collector resistor and adjust 
by trial and error. 

Another variant of the basic circuit often met with 
is shown in Fig. 71(b). Here the base of QI] is 
connected to the slider of a variable resistor RV 
connected with a limiting resistor R across the d.c. 
supply rail. This arrangement enables the quiescent 
voltage on the base of Q1 to be preset so that the 
supplied input voltage necessary to trigger the Schmitt 
can be set at any convenient d.c. level. RV can 
conveniently be selected at about ten to one hundred 
times the common emitter resistor value R,, and the 
limiting resistor R can be chosen as about one-tenth 
of RV. 

Up till now we have dealt with d.c. operation of 
the Schmitt but the input trigger pulse can be 
a.c.-coupled via a capacitor, C, shown dotted in 
Fig. 71(b). The output may also be a.c.-coupled 
by a transformer as also shown in Fig. 71(b), and this 
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Variants of basic Schmitt trigger. 
contro! by Q2 emitter resistor. (b) trigger d.c. level set by RV, 
capacitive input, and transformer coupled output. 


(a) backlash 


gives an output pulse rather than a step voltage for 
an input step. 


Practical Schmitt Triggers.—Three typical prac- 
tical examples of Schmitt triggers are given in 
Fig. 72. In these it will be noted that the various 
component values do not agree exactly with the 
simplified design given earlier, but they will be found 


_ to be of the same order of magnitude, and the 


Schmitt is a delightful circuit in that many of its 


-values are non-critical. 


Fig. 72(a) shows a conventional circuit to give 10V 
output with a d.c. trigger level adjustment that 
enables the circuit to be driven by a 0.5V p.-p. input 
up to 300kc/s. 


Fig. 72(b) shows a more sophisticated modification | 


of the basic circuit to achieve operation from 100c/s 
to 10Mc/s. Note the peaking coils L,, L,, Ls 
inserted to enhance the high-f7equency response. 
The emitter follower Q2 is used so that the speed-up 
capacitor, C,, may be large without unduly increasing 
its circuit time constant. The output is taken from 
the collector of Q3 through the diode-capacitor 
filter, D1, C,, to the base of the final emitter follower, 
Q4, which provides a low output impedance. D2 is 
a silicon diode used to protect the base-emitter 
diode of Q4 (which in a diffusion transistor of the 
type specified has a low voltage rating). 

Finally, in Fig. 72(c) we have a Schmitt trigger 
used to drive a 22V, 1.5A power relay. In this 
circuit, as only slow repetition rates are possible due 
to the speed limitation of the output alloy power 
transistor, the speed-up capacitor is omitted. The 
Zener diode D1 forms a useful d.c. coupling from 
the Schmitt output Q2 to the relay driver Q3. When 
the collector voltage of Q2 falls below 12V, the Zener 
diode cuts off and isolates the output stage, so that 
it is not affected by the residual voltage on the Q2 
collector. As a result, the transistor Q3 is able to 
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_ rises above V, and falls 


Fig. 72. Practical Schmitt 
trigger circuits. (a) 300kc/s 
10V output (b) 10Mc/s 
Schmitt (c) 22V, 1.5A relay 
driver. 


cut off completely. The 

_ diode D2 is a clamp to 
short circuit any pos- 
sibly harmful reverse 
voltage inductive spikes 
on the collector of Q3 
when it switches off. 


Applications:—In 
general, the Schmitt 
provides a snap-action 
switch, and may simply 
be used as a fast-acting 
on-off switch. 

_The commonest ap- 
plication of the Schmitt, 
however, is probably as 
a “squarer.” This is 
illustrated in Fig. 73. 
Here an input sinusoidal 
“signal shown at the top 
swings above the upper 
trip level, Vy and below 
the lower trip level, V,. 
The output switches up 
to V., when the input 


to V,,-Vy, when the 
input falls below V,. 
This gives a rectangular 
output for a sinusoidal 
input, i.e. it “‘squares”’ the input signal. By 
adjusting the mean input level, V,, halfway between 
Vy, and V;, we can make the output a true square 
wave with equal on and off periods. In this applica- 
tion, the Schmitt is really a pulse-shaper, converting 
‘sine waves into square. 

If the input is a train of nominally rectangular 


_ pulses, whose shape has been degenerated, the 


Schmitt can be used as a pulse reshaper or restorer, 
converting the ragged input pulses into precise 
rectangular output pulses. Incidentally, since the 
output pulse amplitude is independent of the input 
pulse amplitude, the Schmitt trigger can also make a 


INPUT 
SIGNAL 


OUTPUT 


Fig. 73. ‘«Squaring ’’ with Schmitt trigger. 
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useful pulse amplifier. Again, because the output 
levels are only indirectly related to the input, the 
Schmitt can be used as a signal level shifter. 

The Schmitt trigger often finds use as a d.c. level 
detector, since it can indicate positively when an 
input voltage rises above a specified reference level. 
When the reference level is zero volts, the circuit 
becomes a zero cross-over detector. Many more 
refined applications are possible. A _ particularly 
interesting one in where the input consists of an 
adjustable control level voltage mixed with a periodic 
time-varying signal, and the circuit 1s used as a 
variable duty cycle switch for certain control and 
regulator problems (and possibly as a variable time 
delay device). 


-Conclusion 


An attempt has been made to outline the main 
design features and uses of the diode (or transistor) 
pump and the Schmitt trigger. With the ever- 
increasing use of digital pulse circuits in electronics, 
these are both becoming widely used as “ bricks ”’ 
in switching systems. They merit fuller exposition 
than is possible in the scope of this article. Un- 
fortunately no current textbooks give completely 
satisfactory analysis of these two circuits in their 
semiconductor versions. Until such become avail- 
able, this article should at least give some general 
guidance as to their design and applications.- 
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Design of 


CATHODE REJECTORS 


vu Le Bee 
P. VISONTAI,* 
Dipl. Ing., A.M.1.E.R.E. 


for Television Receivers 


N domestic television receivers both the vision 
and sound carriers are generally present on the 
video detector and will be demodulated together. 

In consequence, an inter-carrier signal also appears 
with the video signal in the output from the detector. 
The frequency of this inter-carrier signal is the 
difference of the carrier frequencies, i.e. 6 Mc/s in 
the C.C.LR. 625-line system and 3.5 Mc/s in the 
British 405-line system. 

In the C.C.I.R. system this inter-carrier signal 
serves to provide sound reception and is therefore 
necessary. In the British system imter-carrier sound 
reception is not possible and great care is taken to 
keep the level of sound carrier on the video detector 
as low as possible. Because of tolerances of com- 
ponents and in alignment, however, total elimination 
of the inter-carrier signal is not practicable. 

If this inter-carrier signal were passed unrestricted 
together with the video signal through the video 
amplifier, a fine pattern would appear on the picture 
tube, which would be found objectionable by the 
viewer. Steps must therefore be taken to attenuate 
the inter-carrier signal to an acceptable level, with- 
out at the same time affecting the higher frequency 
components of the video signal. 

There are several different solutions to this prob- 
lem. One of the most popular methods is shown in 
its basic form in Fig. 1. The object of this article 
is to attempt to analyse the performance of this 
circuit and to establish the design parameters. 

As it is shown on Fig. 1, the video amplifier 
consists of a single stage. The valve works into an 
anode load R,, has a mutual conductance g,,, its 
grid 1s connected to the video detector and has a 
series combination of a resistor R, and a tuned 
circuit with impedance Z, in the cathode providing 
negative feedback. It is evident, that the larger 
the impedance Z,, the larger the negative feed- 
back and so the lower the amplification of the stage. 
Eventually Z, reaches its maximum value at its 
resonance—frequency f, which is also the frequency 
of the maximum rejection. The tuned circuit is 
therefore referred to as a rejector. 

To simplify this investigation it is assumed that 
both the anode and grid circuits are frequency 
independent and only the negative feedback influences 
the frequency response of the amplifier. 

The amplification of the circuit, i.e. the ratio 
of the ancde voltage to the grid voltage: 


Sm Ra 
Ny echo evo eel wissite oS Ine 1 


This formula gives the amplification at any given 
frequency of the pass-band and takes into account 
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ee effect of the frequency dependent negative feed- 
ack. 

At its resonance frequency, f,, the impedance of 
the rejector circuit Z,, takes a particular value, Z,,,. 
By substituting this into eqn. (1), one gets the amplifi- 
cation A, at frequency /,. 

Thus: 


Em R, 7 
A, = So 2 
Teenie. @) 


The amplification of the stage without the rejector, 


We Se, Se Os 
_ _8mRa 
Me nag fens 
The ratio of A, to A, gives a measure of the 


attenuation caused by the rejector, at the rejection 
frequency /,. 


A, xis 1 + 8m R, 
Ay ae Sm (Ry ah Zip 


a, = 


1 ; 
( , the value of which is always greater than 
unity will be referred to as the rejection) 
From eqn. (3) 


Sm a, 

The rejector is a-parallel resonant circuit, with a 
coil having a finite loss. This loss is represented on 
the circuit diagram of Fig. 1 by the resistance R,. 
The impedance Z,, will therefore be: 


Zeer = 


é QO; 
I w,C 
ieee an 5 
Ry ee aod vege 
C.R.T. 
VIDEO 
DETECTOR 
Ra 
rocco 
é 
Ros 
4 
ee tos 


_ Fig. 1. Basic cathode 
rejector. 
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oe ee 


cbs apie 


= aw. > 


w =2nf (27 x frequency) 


where 
o,=2nf, (27 X resonance fre- 


quency) 
R (Quality factor 
Q,.= —+ =R,4,C,, of rejector 
pL circuit) 
aie © _ %, (Relative detuning 


w from resonance) 


At frequency f,, 7 = 0, and therefore 


Be ee 
2 Rew: . (6) 
Substituting eqn. (6) into eqn. (4) one gets: 
Q, 1 =i Sm R 1 
Pb = ==> eae ats ( ae 1) 7 
KT w,C,, Zin a, ( ) 
and from here: 
| ; 1 
“a Ste Q,. 3 Sm ies Q, : Sin Xs Ap (8) 
bet 1+gn»R, 1 see WO, Brg ee 1a, 
a, 


Equation (8) is the first important result, giving 
7 Let 
the necessary value of C,. to achieve — rejection 
a 


% 

with given values of Q,, ,, g,, and R,. It does 
not, however, give any indication of the effect of 
the rejector on any other frequency but the rejection 
frequency. Nevertheless, it is clearly important to 
make sure that the rejector does not influence unduly 
the amplification of those frequencies which contain 
the video information proper. It means, that e.g. 
in the C.C.I.R. system it does not make sense to 
provide 40 dB rejection at 6 Mc/s if at the same time 
there would be an attenuation of say 10 dB at 4 Mc/s. 

Let Z,¢ be the impedance of the rejector at 
frequency fz. Then using eqn. (1) 


Sm Ry 
Fo ots Sm R, ae Zy4) 


Ag = 


cee ere eee eee 


and 
re |Ag| rat LP Sm R, Ls 
thy. |1 of: Sm (Rx + Zx4)| sf 


Where |Ag| is the modulus of Ay and ag is the 
attenuation introduced by the rejector at frequency 
f». (Since apart from the resonance frequency, 
Z,# and therefore Ag are complex quantities, it is 
necessary to use the modulus of Ay to have ay as a 
real number.) 


Applying eqn. (5) 


ad a (1Q) 


Q,. 
w,.C 
\ eer BR a a ee ohn (11) 
ais 1+ jQ.1¢6 
Substituting eqn. (11) into eqn. (10): 
1 + 8mRx 
ag = a = Q 
Lr 
C 
a) f 2G, | 
; ie i ie 1+jQ,¢ 
] 


J 1 ity Sm “ ‘ i 
i2,,R,: w,C, 1+Q,?n¢? 
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Solving eqn. (12) for 74 (see appendix) one gets: 


Bin Q, ie ; 
ea pee 
Te ee ee ree Cr) 
Q, ( eo ) ae 
as 
From eqn. (7) 
Sm Q,. ( 1 ) 
- : — =|[- AD lcrotae, serenity 14 
ee a ha aa te aa VA oe 
and substituting into eqn. ( 13): 
ne 
Gyo 
Ee wr Ace esis (15) 
16 Q, ( 1 a i ca RE 
ah 


Equation (15) shows that, with given Q, and a,, 
there will be two frequencies, corresponding to + 74 
and —74¢, where the attenuation will be ay. The 
value of +7 corresponds to a frequency above f,, 
while —ngs corresponds to a frequency below f,. 
In TV receivers only the latter has importance 
and will be taken here into account. 

For ag = 1/1/2, i.e. at the frequency where the 
rejector introduces a 3 dB attenuation, from ean. (15): 


1 Te 
= an AS ee Dah cole 16 
16 = sap males (16) 
The frequency fs corresponding to 74 
te Pia Pageant ans ae 
te =" (V 162 + 4+ 70) eeeeeeeereeae (17) 


and from eqn. (16) and (17) 
i Ls OY ena iy ) 
Ssaz = 2 Vsap + ++ T3ap 


a, 1 


6.0 
i 


Equation (18) is the second important result, 
giving the frequency f;,,,, where there is 3 dB atten- 
uation on account of the rejector, in terms of f,, Q,. 
and q,. 

The foregoing treatment contains no approxi- 
mations whatever and the results can be applied 
where there is a need for exceptionally accurate 
calculations. 

In TV practice, however, there is no need for 
extreme accuracy and for a, < 0.1 (20dB rejection 
or more) and Q, > 30, eqn. (18) can be greatly 
simplified. 


are Narn ae 


fiz 
os ao ea at 
2 a ACO : 3 PS TMS SR he OR Aa ee (12) | 
(fee) ines ena he HUE Vis ) 
1 Sikes w,C,, La Qn ‘ 
¥ a seed 
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Fig. 2. For a given rejection frequency and circuit Q, the ratio 
of bandwidth to the degree of rejection is constant. 


From here: 
L=fpi2 Afr a9" he ke Maney (20) 
and: 
Af fr 
“4 5 Q, MARE Noreen ater (21) 


Equation (21) is the most important result of 
this investigation. It shows, that the ratio of the 
bandwidth affected by the rejector (see Fig. 2) to 
the amount of rejection is constant and depends 
only on the rejection frequency f, and the quality 
factor of the rejector circuit Q, and is independent 
of the g,,, of the valve and of the cathode resistor R,. 
The bandwidth-to-rejection ratio can be regarded as 
an analogous figure of merit to the gain band- 
width product of amplifiers, since for given f,, and 
Q, the rejection can be increased only at the expense 
of attenuating a wider band of frequencies at the 
same time. 

The practical design procedure is as follows:— 

1. The value of the highest practical quality 
factor, Q,, of the rejector circuit has to be established. 

2. A compromise has to be made between rejec- 
tion and bandwidth. From eqn. (21) the values of 
Af and a, have to be calculated. 

3. Substituting the values of a, and Q, into 
eqn. (8) C,. has to be calculated. 

4, From f,, and C,, L, can be readily obtained. 

An implication of the results obtained is that the 
frequently encountered use of tapping of the rejector 
coil can be justified only for the purpose of avoiding 
inconvenient values of L, and C, or eventually 
to increase the quality factor Q.. of the rejector circuit 
itself (disregarding the loading by the output 
impedance of the cathode circuit of the valve). 


APPENDIX 
Substituting into eqn. (12) 
Sin Q, 1 
K= ; et ee eee 
ligt SmR« Cx er Q,?n¢? at) 
one gets: 
1 
REE aren OES (A2) 


ah = 
POV E+ RE + RQ? ae? 
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and 


2 
= (1 + K)? + K°Q,? ng? 


(:, 


= 1+ 2K + K2(1 + Q27¢4)?......006 .. (A3) 
Further : 
2 
Kd + Q,2ng2) + 2K + 1 — (.,) ao eee (AA) 
and 


Sout /4 a = + Qe?ng?)|1 = ‘| 
2(1 + Q,2n¢) a 


K= «s(A5) 


re-substituting eqn. (Al) into eqn. (A5): 
Sn Q, 1 
1 ats SmR« WC a Uz Q,?n¢* 


Eee: Qi?ng?)|1 — (2) | es 


ieee (A6) 
1 + Q?n¢" 
and 
Em Q), q 
(; ae eRe Ces 7 i 
2 
1+ + Qn|(Z) — a]... an 
( Zn Q, ) 
aiid ita oe Pade | 
1 + SmRu or Ce — 1 = Q,2ng? «1... .(A8) 


elas 


and finally 
( Sm i Q, 1) es 1 
16 io pa eats —1....(A9) 


INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


To expedite requests for further information on 
products appearing in the editorial and advertisement 
pages of Wireless World each month, a sheet of reader 
service cards is included in this issue. The cards will 
be found between advertisement pages 40 and 43. 


We invite readers to make use of these cards for 
all inquiries dealing with specific products. Many 
editorial items and all advertisements are coded with 
a number, prefixed by I1VWW, and it is then necessary 
only to enter the number(s) on the card. 


Readers will appreciate the advantage of being — 
able to fold out the sheet of cards, enabling them to 
make entries while studying the editorial and advert- 
isement pages. 


Postage is free in the U.K., but cards must be 
stamped if posted overseas. This service will enable 
professional readers to obtain the additional informa- 
tion they require quickly and easily. 
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TYPE. W.V.B. 


: pe Vortexion TAPE RECORDER 
quality equipment | 


The W.V.A. recorder has meter monitoring and 4 watts power output. The microphone cables can 
be hundreds of yards long and amplification is sufficient normally to record 20 feet from the microphone. 
It is noted for its professional standards of record and playback with a background of years of reliability. 


The W.V.B. recorder is similar but with additional monitoring amplifier to give tape echo facilities 
and provision of an ‘‘A,’’ ‘‘B’’ monitoring switch, etc., to enable comparison of the before signal 
with the after record whilst still recording. 


The Vortexion 30/50 watt Amplifier can deliver 50 watts of speech and music or over 30 watts of 
continuous sine wave and the main amplifier has a response of 30 to 20,000 cps within | db at 0.1% 
distortion and outputs for 4, 7.5, [5 ohm and 100 volt line. Models are available with two, three or four 
mixed inputs which may be low impedance balanced line microphones, P.U. or Guitar inputs. 


The 120/200 watt Amplifier can deliver its full audio power at any frequency in the range of 30 to 
20,000 cps for which the response is accurate within | db with less than 0.2% distortion at 1,000 cps. 
It can be used to drive mechanical devices, i.e., synchronous capstan or projector motors, etc., for which 
the power is over 140 watts on continuous sine wave. The input is for | m.w. 600 ohms, the output for 
100-120 volts or 200-240 volts and additional matching transformers for other impedances are available. 


Other items of our manufacture are: 


Record and Playback Mixer. Erase Fader Unit for above recorders. 

12-way Mixers. 4-way Mixer with 10 watt output and tone controls. 
4-way Mixers. 3-way Mixer and Peak Programme Meters. ~ 

2x 5-way Stereo Mixers. 2-way 30/50 ohm in and out stud-type Mixers. 


Full details and prices of the above equipment on request. 


VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19 


Telephone: Liberty 2814 and 6242/3/4. Telegrams: ‘‘Vortexion, London, S.W.19.”’ 
iy : 
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If your H.F. radiotelephone circuits are pushed to the limit or if you find new planning difficult—you 
need Rediplex for maximum utilisation and lower operating costs. Now for the first time, at low capital 
cost, Redifon introduce a compact ISB multi-channel system for short and medium distance 
communication. Four speech channels simultaneously using one carrier. The cost of the transmitting 
and receiving terminals, including the channelling, is far less than you would pay for regular 
channelling and displacement equipment—a quickly installed packaged deal. It will pay you to find 
out more about Rediplex. Write now for full specifications. | 


The Rediplex system gives you 


Four simultaneous speech channels, or any combination of : 
speech, teleprinter, facsimile or tone intelligence signals. t 


Four crystal controlled spot frequencies, 2 to 16 Mc/s. a : 


100 watts p.e.p output, continuous rating (or 750 watts with 
yr) : 

COMLOM — 

: j 


the G.A.406 amplifier). 
Compatible with Standard International ISB systems. 


Completely transistorised receiving terminal and transmitter 
drive unit. 


Modular construction and printed circuits, REDIFON LIMITED Communications Sales Division 

Alternative power supply units for a.c. mains or 24 yolts Broomhill Rd., London, S.W.18. Tel: VANdyke 728: 

battery supplies. A Mea BeIUETE Company in the Relies Group. 
&] rx 
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WEATHER SATELLITE DEVELOPMENTS 


AUTOMATIC PICTURE TRANSMISSION FROM TIROS 8 


MONG the new host of heavenly bodies, is 
TIROS 8 the latest meteorological satellite to 

be launched by N.A.S:A., the United States 
space organization. It is one of the weather observing 
satellites in the Television and Infra Red Observing 
Satellite series. The first TIROS orbited on April 
Ist, 1960, and since then there have been 100,000 
cloud cover pictures taken by TIROS-type satellites. 
These pictures are taken by a TV camera, which 


-is scanned, and the picture information stored, by a 


tape recorder, before the camera is used again. The 
tape storage capacity is 32 complete pictures and 
there is a 30-second interval between each picture. 
When TIROS is over one of the Control and Data 
Acquisition Stations in North America, the stored 
pictures are rapidly read out by the ground station. 
The pictures are then sent through meteorological 
channels to weather services throughout the world. 

Due to certain constraints’ (of which the principal 
are:—(1) orbit latitude limits—normally 58°N. to 
58°S, (2) illumination of territory passed over, (3) 
tape storage—as mentioned above, (4) geographical 
situation of read-out stations—North America) the 
pictures obtained do not provide world-wide cover 
with any regularity. Pictures of areas of particular 
interest to meteorologists in U.K. may only be avail- 
able after a delay of up to 24 hours. 
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By C. E. GOODISON 


The forecaster at Meteorological Office H.Q. works 
to a strict timetable and has to meet several deadlines 
throughout his working day, These deadlines vary 
from issuing B.B.C. radio forecasts at specific hours, 
to briefing aircrews who must take off at regular 
times. These various forecasts are based on synoptic 
charts drawn up every 6 hours throughout the day. 

It is obvious then that to be a really useful meteo- 
rological aid cloud pictures of the surrounding area 
should be as regular and as reliable as possible and 
in the forecaster’s hands with the minimum of delay. 

It is with the aim of reducing these delays that 
APT (Automatic Picture Transmission) has been 
installed experimentally in TIROS 8 so that an 
operational assessment could be made of its capa- 
bility of delivering to any forecaster in the world 
with suitable receiving equipment “instant” cloud 
pictures of the surrounding area, which may be up to 
a half million square miles, within three minutes of 
the picture being shot. The orbit of TIROS 8 does 
not give the regularity of observations required but 
this will be obtained later when a new type of 
weather satellite is sent up on a circumpolar orbit. 

TIROS 8 orbits in about 100 minutes at an altitude 
of about 470 miles. At this height the APT camera 
takes square pictures with a side of 700 miles when 
the camera is pointing vertically. Of course, verti- 


Courtesy RCA Astro-Electronics Division 


Typical cloud photos taken over the Californian coast by TIROS 8 in Feb. 1964. Superimposed grid represents lines of latitude 
and longitude. 
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Helical aerial and mount for the Meteorological Office receiving station at 


Bracknell. 


cality in space is meaningless; in the context of the 
APT camera the local vertical is meant. This con- 
dition cannot occur more than once per orbit since 
TIROS is a spin-stabilized satellite, the axis of which 
remains at a fixed angle to the earth’s axis through- 
out its orbit. This angle, can be changed by the 
elegant expedient of passing a current through a 
hoop around the satellite. The magnetic field caused 
in this way interacts with that of the earth and the 
angle of the satellite is changed. 

The camera shutter is open for 40 milliseconds, 
which is short enough to cause minimal blurring of 
the picture, although the satellite is travelling at 
around 16,000 m.p.h. After exposure the read-out 
time lasts for 200 seconds during which time the 
orthicon tube of the APT camera is scanned at 4 
lines per second. Since the APT equipment on 
TIROS 8 is an experimental installation there is a 
timing sequence which allows the take/read-out 
cycle to repeat about 10 times, i.e. for half an hour, 
when commanded by a N.A.S.A. ground station. 

The output from the orthicon frequency modu- 
lates a 136.95 Mc/s, 5 watt transmitter and this 
signal is radiated by the satellite. The frequency 
deviation is +10kc/s. 

The ground station which is necessary to receive 
these facsimile type transmissions is of a compara- 
tively simple type. In fact its simplicity is the great 
merit of this meteorological satellite system. 

When the satellite rises and sets the distance 
between the transmitter and receiver is at a maxi- 
mum, 3,000 kilometeres. At this range using a 
frequency of 137 Mc/s, a receiver with a noise 
factor of about 5 or 6 dB, and an aerial with a gain 
of 10 dB will deliver a usable facsimile signal. 

The amplitude modulated sub-carrier of 2,400c/s 
is fed to a specially designed recorder. There are 
several proprietary models of this recorder being 
produced and in fact “ packaged” complete ground 
stations have been produced by N.A.S.A. and in- 
stalled at various sites throughout the world. The 
U.S. base at High Wycombe is equipped with one 
of these stations. The British Meteorological Office 
is constructing its own station at Bracknell. 


412 


used to give the necessary gain with- 
out recourse to a narrow beam 
response is the helical array used in 
the axial mode. An 8-turn helix, 


between turns gives’ a beam width 
of 35° between half-power points 
and a gain of 13 dB. With such an 
aerial accurate tracking is not re- 
quired and most aerial pedestals, 
although remotely controlled, are 
positioned manually. The Meteoro- 
logical Office plan to use in their 
prototype station an aerial mount 
originally designed for use with an 
early AA radar. This aerial when 
used operationally was aligned by 
the auto-follow circuits attached to 
the radar, but in the first model the 
APT Ground Station aerial will be 
manually controlled. Later models 
may have a programming unit in 
control so that the satellite may be 
tracked automatically from orbital 
data supplied by N.A.S.A. 

The receiver used by most American stations is 
a very sophisticated space telemetry set with phase 
lock loop detection and many other exotic features. 


The Meteorological Office will be using a British 


built commercial communications receiver with a 
pre-amplifier designed by R.R.E., Malvern. 

The facsimile recorder which will be used is a 
Muirhead D.900S which operates at 240 lines per 
minute. It will start automatically on receipt of a 
“start” signal from the satellite and at the end of 


200 seconds a square picture of 800 lines measuring. 


9in X9in will be completed. As stated earlier, the 
equivalent side of the picture is 700 miles and it 
is interesting to note that, although the orthicon in 
the satellite camera is only one inch in diameter, the 
resolution at the centre of the picture is said to be 
about 2 miles. ~ Be 

Initial experiments were carried out in collabora- 
tion with R.R.E. Malvern and Muirheads of Beck- 
enham and APT pictures were received on the 
first few orbits of TIROS 8. These pictures were 
only of a limited usefulness since they were marred 
by an overall scallop pattern which was caused by 
malfunctioning of a circuit in the satellite elec- 
tronics. This type of interference is present on all 
TIROS 8, APT pictures, although the American 
Weather Bureau were able to use photographs 
which showed cloud cover and easily recognizable 
geographical features such as Lake Huron, Until 
now the pictures taken over Western Europe have 
produced no distinctive coastlines or landmarks 
since camera angle has always been such as to 
photograph the Atlantic or the Sahara. 

When APT becomes fully operational it will prove 


a useful addition to the way in which electronics is 


helping the weather forecaster. 


The author wishes to thank the Director-General, 


The Meteorological Office, for permission to pub- 
lish this article. 
References 
1 “ An Explanation of the Limitations to the Coverage 
provided by TIROS,” by W. K. Widger, Jr., and 
C. P. Wood. Weatherwise, Dec. 1961, p. 230. 
2 “ Antennas,” by J. D. Kraus. (McGraw-Hill.) 
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The most popular type of aerial 


with a diameter of 274in, and 2lin — 


a i ita ett 


INTERNATIONAL CONFERENCE ON 


LONDON, JULY 6TH—10TH 


RGANIZED by the LE.E., LE.E.E., and LE.R.E., 
well over 100 overseas visitors registered for this 
conference which was opened by the Rt. Hon. 

Quintin Hogg. 

The introductory paper was presented by the Director 
of the European Region of The Institute of Electrical and 
Electronics Engineers, Mr. H. Rinia. - In this paper, Mr, 
Rinia outlined the rapid growth of magnetic tape appli- 
cations over the past 15 years. The remaining papers 
fell conveniently into the following categories: recording 
media, analogue recording, digital recording, audio, video 
and general. 


Metal Films 


The first paper of the first session at first glance looked 
like a return to early magnetic-recording days. Entitled 
“High Density Digital Recording on Thin Metal Tape,” 
we immediately thought of the dangers of some high- 
speed steel tape machines. However, the work of the 
authors, Messrs. G. Bate, J. R. Morrison and D. E. 
Speliotis, all from I.B.M., Poughkeepsie, New York, 
was based on the fact that in traditional recording media 
(gamma ferric oxide in the form of single-domain par- 
ticles) used for analogue recording techniques, the 
particles are usually orientated so that there is a pre- 
dominance of long axes in the direction of tape motion. 
It has become apparent though that other orientations 
are preferable for high-density digital recording. ‘The 
recording medium used by the authors in their high- 
density work consisted of metal films of cobalt with 
1%-5% phosphorus, chemically deposited on flexible 
substrates. The thickness varied from] to 220 vin but 
most of the measurements were taken on films 5-10 sin 
thick. Having described the tape and the carefully 
controlled recording process, the authors outlined the 
results and offered the conclusion that the high-density 
recording properties of thin plated surfaces which are 
‘presently superior to those of magnetic tape can be 
ascribed principally to the thinness of the metallic 
variety leading to a favourable demagnetizing factor, 
narrow transition regions and narrow pulses. 

Still in the realms of recording media, Mr. Stiibbe, of 
the Institut fur Rundfunktechnik, Munich, touched on a 
subject near and dear to all those who, like the reporter, 
are devotees of television programmes. To such, one of 
the most noticeable differences which characterizes a 
video-tape recording in contrast to a live television pro- 
duction is the appearance of white or grey stripes along 


_ the lines of the television image without any attachment 


“to the image content. 


Known as drop-outs, these are 
mostly attributed to bad handling of the tape but Mr. 
Stiibbe’s paper dealt with drop-out faults occurring dur- 
ing production. Drop-out was explicity defined as the 
non-appearance of video information for a short time. 
It has long been supposed that holes in the magnetic 
layer of the tape are the reason for these effects. How- 


_ ever, this point of view has not been verified by Mr. 


mahal 


Stiibbe and his co-workers. In nearly all cases there 
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MAGNETIC RECORDING 


are distance effects between head and layer which cause 
the signal breakdowns. Such distance has more influence 
in the recording process than at playback. Thus, if a 
particle of dust is located between head and layer during 
recording then the damage is done even if the particle is 
removed. On the other hand with a good recording and 
during replay the same particle between head and tape 
results in an appreciable signal. Photomicrographs were 
shown demonstrating typical tape faults, these being 
mainly remains of air bubbles bursting during drying 
and minute dust particles pressed into the layer by a 
headwheel. A drop-out analyzer was described which 
can be used to provide an indication of drop-out errors 
and gives results for the valuation of tape quality, the 
number of drop outs and the total signal-breakdown 
times for a certain length of tape. The analyzer operates 
in this manner. The signal from the tape recording 
(with any programme content) is fed to the first stage 
of the instrument. This is a limiter adjusted to’ approxi- 
mately the same characteristics of the recorder used. A 
demodulator stage follows this so that the demodulated 
signal is applied to an amplitude discriminator which 
serves three indication units, these being the control 
stage for the recording instrument, impulse generator for 
the electronic counter and an adding stage for the signal 
breakdown time indicator. 


Vibrating Sample Magnetometer 


Dr. E. Pearce (E.M.I. Research Laboratories), during 
his paper on the “ Measurement of the Magnetic Proper- 
ties of Recording Tape,” described a vibrating sample 
magnetometer based on design by G, W. van Ooster- 
hout and used by Dr. Pearce for magnetic measurements 
on tapes carrying acicular y-Fe,0, particles. The chief 
advantage of this apparatus being that only small speci- 
mens of tapes or powders are required. The equipment 
consists of a metal rod mounted horizontally and vibrated 
longitudinally at 25 c/s with an amplitude of 1.5 mm by 
means of an electric motor and cam. A plastic sample 
holder attached to the end of the rod carries the speci- 
men. The electrical pick-up system consists of two short 
co-axial coils spaced 3 in apart and connected in series 
opposition to a well-screened tuned amplifier. The coils 
are fixed at the centre of a supplementary coaxial 
solenoid which provides the fields required for anhy- 
steretic studies. ‘The main magnetizing coil surrounds 
this assembly. Its maximum field strength is 2,600 
oersteds which is sufficient to approach magnetization 
saturation in most commercial tapes. This latter 
solenoid can be switched to a 50c/s source for demag- 
netizing, etc. Before readings are taken, the specimen is 
vibrated and cyclically magnetized to saturation. The 
platform holding the pick-up coils and the two solenoids 
is adjusted for maximum output voltage. The instru- 
ment is calibrated with a thin nickel rod (or sheet) with 
a known saturation magnetization, The tape specimens 
normally used are in squares. Powders are measured 
packing them into small-bore plastic tubes 3 in long. The 
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vibrating sample magnetometer is used to measure 
various tape parameters under steady field conditions, 
and in the presence of, or after the application of, com- 
bined a.c. and d.c. fields. 

The rapid spread of magnetic tape for bulk data 
storage has breught with it the problem of compatibility 
since there are now indications that there is an increas- 
ing requirement for the use of magnetic tapes as a 
means of data interchange between different computer 
installations. Mr, G. Ziman of Ampex International 
and a member of the Electronic Engineering Associa- 
tion’s Data Processing Working Party on Magnetic Tape 
reviewed the problems affecting compatibility between 
magnetic tape units on computing systems. To ensure 


that data can be exchanged reliably, the magnetic tape | 


itself, the spool on which it is wound and the layout 
of data on the tape need to be carefully specified. Mr. 
Ziman reported that several national and international 
organizations were working towards these ends but that 
no final conclusions have yet been reached. The speaker, 
however, felt that if agreement on codes and standards 
can be obtained between users, the use of magnetic tape 
for the exchange of data between computers does not 
present any undue difficulties. 

A number of papers on the subject of recording heads 
were presented by workers from N.V. Philips, and it 
was not surprising that in a fast-moving world of im- 
proving magnetic tapes, improving tape-transport 
devices and increasing applications of magnetic record- 
ing that tape heads too have taken enormous strides and 
indeed are still being improved. Existing conventional 
heads suffer badly from the wear problem’ and much 
has been done to combat this by the use of dense 
ferrites with glass bonding. We were told that for some 
time ferrite. magnetic heads have been designed and 
manufactured on a laboratory scale and that low mag- 


netic losses, high resistance against wear and well de- 
fined gaps were claimed for heads thus made. These 
properties, of course, are very important and much wel- 
comed by the user but difficulty was experienced in 
ensuring the desired qualities when the heads were 
manufactured on a production basis. However, a com- 
pletely new type of Ferroxcube material with a high 
density and a new gap-forming technique were developed 
which, together with a radical departure from the con-~ 
ventional approach to head design were necessary to 
manufacture such heads to a satisfactory standard in 
sufficient quantities. The papers described in some 
detail the design philosophy, manufacture of -the 
materials and the method of construction of the heads, 
and some of the electrical and mechanical properties. 
The bias current required at 100kc/s is about half of | 
that required by a nickel-iron head with laminations of 
0.2mm thickness. (At higher bias frequencies this ratio 
decreases in favour of the ferrite head.) The modula- 
tion current required at audio frequencies is close to. 
that required by metal heads.- The output voltage of 
the playback ferrite head is about 2dB higher than that 
obtained from professional (Philips) metallic heads. On 
the mechanical side and after some exhaustive testing 
the authors came to the conclusion that minimum ex- 
pected lifetime of the ferrite heads is at least 10 times 
longer than that of conventional heads, — 

In such a large conference in which research workers 
and designers of magnetic tapes and tape-recording 
equipment predominated it was not surprising that time 
was also given to the tape user. Represented mainly 
by the B.B.C., papers read on the user side dealt with 
bulk erasure problems, editing of sound tapes without 
cutting, the establishment of magnet recording char- 
acteristics at low -audio frequencies, and the automatic 
stop and sequence control of tape reproducers. 


BOOKS RECEIVED 


Transistor Circuits in Electronics, by S. S. Hakim and 
R. Barrett. An introduction to semiconductor physics 
and to the application of transistors and diodes in elec- 
tronics, as opposed to communications, After graphical 
analysis of amplifiers, the. commonly-used equivalent 
circuits are derived, the main part of the book being 
a discussion of the operation of amplifiers, oscillators, 
switching and logic circuits, and modulation. Pp. 341. 
Iliffe Books Ltd., Dorset House, Stamford Street, 
London, S.E.1. Price 63s. “ 


Short Wave Amateur Radio, by J. Schaap (PA@HBH). 
Starts right from the beginning of the history of amateur 
radio and of electrical and radio theory and carries the 
beginner through to the design and operation of a 
station. There is a useful chapter on operating pro- 
cedure. Pp. 172. Philips Technical Library, Cleaver- 
Hume Press Ltd., 10-15, St. Martin’s Street, London, 
W.C.2. Price 21s. 


Stereophony: the Effect of Cross-talk between Left and 
Right Channels, by H. D. Harwood, B.Sc., A.Inst.P., 
A.M.LE.E. and D. E. L. Shorter, B.Sc.(Eng.), A.M.1.E.E, 
B.B.C. Engineering Monograph No. 52 describes experi- 
ments designed to assess subjective reactions to varying 
degrees of cross-talk in different parts of the audio spec- 
trum as well as cross-talk irrespective of frequency. Some 
interesting incidental observations were made, for 
example, that the acuity of the observers’ directional 
sense was greater in an average living room than in free- 
space conditions. Pp. 23. B.B.C. Publications, 35, Mary- 
lebone High Street, London, W.1. Price 5s, 
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Radio, Television ‘and Electrical Repairs, edited by 
Roy C. Norris. Fourth edition of a comprehensive guide 
to the maintenance of domestic equipment. Starting 
from first principles and contributed to by experts in 


- different fields, it should help in starting apprentices and 


amateur enthusiasts on the right lines. Pp. 576. Odhams 
Books Ltd., Long Acre, London, W.C.2. Price 50s. 


Waves and Oscillations, by R. A. Waldron starts with 
a general physical concept of the similarities and differ- 
ences of waves in different media, leading to guided 
waves and topics (including wave filters) in network 
theory. Pp. 135. D, Van Nostrand Co., Ltd., 358, 
Kensington High Street, London, W.14. Price 14s, 


British Standard 3693: Part 1: 1964 on recommendations 
for the design of scales and indexes, and in particular for 


instruments of bold presentation and for rapid reading. — 


Specimens of preferred scale divisions and shapes of 
numerals are included. Pp. 44. British Standards. In- 
stitution, 2, Park Street, London, W.1. Price 10s, 


Amplifiers, by H. Lewis York. Part of a series on the 
technique of sound reproduction, this volume deals with 
“high-fidelity ” audio amplifiers, chiefly of the valve type 
though a chapter on transistors is included. There is a 
large appendix giving reference data on the characteris- 
tics of some popular audio valves, the reactance of stan- 
dard capacitors and of inductors, current rating of 
resistors, etc. Pp. 254. Focal Press Ltd., 31, Fitzroy 
Square, London, W.1. Price 42s. 


WIRELESS Wor_p, AUGUST 1964 | 


% 
4 


1 


, 


_ practice in certain kinds of valves. 


s 
” 


- 
i, 

oh. 
A, 


5 


M.F. (continued) 


By ‘““CATHODE RAY”’ 


AST month we found a good deal of confusion in 
some quarters about e.m.f. and the difference, 
if any, between it and p.d. Even the British 

Standard definitions of these terms (in BS.205: Part 
1: 1943) seemed a bit shaky on the subject. 

One thing emerged quite clearly: no arrangement 
of static electric charges can produce a net electric 
field around any closed path (conducting or other- 
wise). So the work you would do in carrying a 
test charge around such a path would be zero. Along 
part of the route there would be repulsion, making 
you do work to move your charge; elsewhere there 
would be attraction, so that the charge would do 
work on you. The potential, though it may be 
varying all the way, always comes back to the same 
in the end; there can be no p.d. between the start 
and finish if they are the same point. 

You could hardly carry out such a test literally, 
but Fig. 1 shows how the principle applies in 
An electron is 
released at A on a cathode, whose potential we shall 
regard as zero. There is another electrode at the 
some potential, and between them a grid maintained 
positive. Our electron is attracted to this and is 
rapidly accelerated thereby, but as A happened to 
be exactly equidistant from two wires of the grid 
the electron goes straight through. It is now re- 
tarded, and its speed (and therefore kinetic energy) 
is brought to zero just when it is about to land on 
the zero-potential plate. The process is now 
repeated in reverse, bringing it back to A, where its 
speed is again zero. At the start the electron had 
high potential energy, and the field between it and 
the grid did work on it, giving it kinetic energy, 
which was at a maximum where the p.e. was zero, 
between the grid wires. This k.e. then carried it 
against the field, restoring the original state, so that 
the total work done on it by the field was zero. 
This cycle is gone through again on the return to A. 

An e.m.f. produces an electric field not due to 
charges, though it often creates a charge field as 


r oV 


CATHODE 


Fig. |. Arrangement of valve electrodes which could be used to 
demonstrate that the total work done on a small electric charge 
making a return journey is zero. 
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well. Fig. 2 shows a battery, which charges the top 
Wire positively relative to the bottom one. So a 
charge electric field is created between the two. If 
you trace any closed path—for example from top to 
bottom via the dotted line and back via the same or 
any other path except through the battery—you will 
find that the net work done on a test charge is 
zero, as before. Put mathematically, the line integral 
of the electric field strength (<) around the path is 
zero. But the battery was able to separate out the 
positive and negative charges and thereby create this 


Fig. 2. A state of balance 


between a charge field and 
an e.m.f. field. 


Fig. 3. When the arrange- 

‘. ment in Fig. 2 is made into a 
complete circuit, charges 
can flow completely around 
it, delivering up energy which 
is brought into the circuit 
by the source of e.m.f. 


field only because its e.m.f. is a reverse field, con- 
fined in this case to the path through it. This e.m-f. 
field moves negative charges (electrons) downwards 
until the charge field so created is exactly equal to 
the e.m.f. field. There is then no net field either way 
through the battery, so no further current. If you 


_ trace a circular route including the battery, you get 


no net field through it, yet your potential changes 
by its voltage; on the return, say via the dotted line, 
you get back to your original potential, through the 
field. So this time the line integral of electric field 
around the path is not zero; it is equal to the p.d. 
between the wires, which is equal to the e.m.f. That 
is what the BS definition of e.m.f. means when it 
says that the e.m.f. around a circuit is equal to the 
line integral of the electric force*. Without an 
e.m.f., on the other hand, there is always an exact 
balance between positive and negative. 

What we have been considering is not a circuit— 
not a closed one, anyway—so in Fig. 3 we have com- 


* BS. 205 prescribes a distinctive symbol, €&, for electric field 
strength. BS. 1991: Part 6: 1963 has abandoned this and specifies 
the symbol E for both electric field strength and e.m.f., with no 
alternative for either. So the BS. 205 statement that e.m.f. is 
equal to the line integral of the electric force around the circuit 
must appear officially as i : 

E= OEds 


Could anything be more confusing? 
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pleted it by a resistor. Current now flows as shown. 
Neglecting battery resistance, we still have the same 
field between + and —, and that field exists both 
in space and in the resistor. So the line integral test 
for e.m.f. still holds good. But if you carry out the 
test in imagination with a small charge, an electron 
say, you will find that the work you (or the battery) 
has to do to transfer it from + to —, which is 
recoverable as k.e. of the electron if it returns to+ 
through space, is lost as heat if it goes through R. 
So although, for the purpose of finding the line 
integral by measuring the net work you do going 
round the circuit, you are not allowed to include 
the work done by the battery, you must include the 


Fig. 4. Here a core 


carrying a steadily vary- 
ing magnetic flux s en- 
closed by a wire loop. 
There is e.m.f. but no p.d. 


Fig. 5. Voltmeter 
experiment on the 
system shown in 
Fig. 4. 


Fig. 6. Lumped equiv- 
alent of Fig. 5. 


* 


B 


work the electron does on the resistor, in heating 
it, as work received by you. 

As we saw last month, the B.S. definition sug- 
gests that the idea of p.d. doesn’t strictly apply 
where there is ane.mf. It is true that for purposes 
of reckoning the e.m.f. as just described you are not 
allowed to count the work done by the battery, and 
so your test charge gets through the battery without 
yourself having to do any work on it. This shows 
that the net field that way is zero, and you might 
therefore say that you had experienced no p.d., 
whereas if you went by any other route between 
the same two points you would, and therefore there 
is and there isn’t a p.d. between the same two points 
at the same time, which is nonsense, and so the 
p.d. idea breaks down via an emf. Personally I 
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think it is much more sensible to say that for pur- 
poses of p.d. you count work done by the e.m.f. 
After all, the B.S. definition of p.d. just says “work 
done”, and somebody or something always has to 
do work to move a charge to a point of higher 
potential. Looking at it another way, you can say 
that for reckoning p.d. you take account of fields 
due to charges only and ignore the e.m.fs. 

Imagine yourself in an amusement park, having 
paid your money and taken your place in one of 
the cars starting from ground level in a switchback 
or whatever they call it nowadays. A source of power 
raises the cars up a steep slope to a considerable 
height above ground. Thereafter they move under 
the influence of the gravitational field, and what- 
ever the vicissitudes on the way they eventually re- 
turn to ground level and to a relatively slow speed, 
the energy they were given by the power source 
having been dissipated frictionally as heat. You, 
representing a test charge travelling around a circuit, 
would hardly deny the existence of a difference in 
height between start and finish of the power-driven 
section, just because you were sitting at ease and 
didn’t have to do any work. You would take into 
account the amount of work the power source had 
to do on your weight to raise it, or else you would 
think of the work you would have to do to raise 
yourself without it. Alternatively you could arrive 
at the height raising capability of the power source 
by finding how much work your body could do in 
descending, either by contributing to the heating of 
the system by increasing the friction, or more catas- 
trophically by throwing yourself out at the start of 
the descent. 

In another part of the park you might get into a 
power-driven car to travel around a level course. 
Here, by definition, there would be no changes in 
height. There would be no sustained motion either, 
unless the car was provided with a source of power, 


converting its energy continuously into frictional 


heat. This is the analogue of an electrical situation 
that sometimes provokes argument. Fig. 4 shows a 
cross section of a magnetic core encircled by a con- 
tinuous loop of uniform resistance wire. By means 
of another coil around the core the magnetic flux 


through it is made ta change at a constant rate, in- 


ducing a constant e.m.f. around the wire loop. 
Obviously, because of symmetry, no point on the 
wire can be at a higher potential than any other point; 
there is no p.d. But there is an e.mf. of a definite 
voltage, and a current. Although there is no static 
charge system to create an electric field, starting as 
the books tell us on positive charges and ending on 
negative, there is undoubtedly on electric field around 
the core, due to the emf. If represented by lines 
of force this field would appear as endless loops. 
The energy it imparts to the electrons in the resist- 
ance wire is immediately-passed on to the wire as 
heat. The field is accompanied by electrical dis- 


placement around the core; there would be electrical - 


strain in a dielectric ring around it, just as if the 
dielectric material were between the plates of a 
charged capacitor, yet no p.d. As we said earlier, 
for taking account of p.d. we have to ignore e.m_f. 


fields and count only charge fields, and here there is — 


none, 


existed only inside the battery. Everywhere except 
actually via the battery the only field was that due 


to the charges which had been separated by the e.m.f. — 
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In Figs. 2 and 3 we found that the e.mf. field 
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Fig. 7. If suitable charge carriers are available the p.d. 


between A and B can cause a current between those points. 


ie 


positive, negative and zero all at the same time? 


The reading of the voltmeter used to measure that 


_e.m.f. would be the same no matter where the meter 


and its leads were placed. That is not true of the 
e.m.f. due to a varying magnetic field. The amount 
of such an e.m.f. around any path is proportional to 
the rate at which the magnetic flux enclosed by that 
path is changing. : 

In Fig. 4 we assumed the flux was changing at a 
constant rate, so as to yield a constant e.m.f. Let us 
check by experiment that there is no p.d. between 
any two points on the wire, say A and B in Fig. 5. 
To be quite sure let us use a no-current voltmeter, 
such as a suitable valve type. We will find that if we 

take the voltmeter leads one side of the core, as 
shown, we do get a reading. If we take it the other 
side we get a reading of opposite polarity. Only if 
we bore a hole through the core and take the lead 
that way can we get a zero reading. 

Does this mean that the p.d. between A and B is 

Of 


_ course not. Fig. 6 shows the equivalent lumped cir- 
cuit, in which e.m.fs are represented separately by 


_ batteries. The e.m.f. each side of the main loop is 


‘devoted entirely to driving current through the 
“resistance of that half of the wire, so there is no 


_p.d. between A and B. The closed circuit formed 


by the left-hand half of the loop and the voltmeter 
leads encloses no varying flux, so there is no net 
e.m.f., the half-loop emf. being exactly counter- 
acted by the equal e.m.f. generated in the voltmeter 
‘leads, which the voltmeter reads because its leads 
are connected between two points of equal potential. 
The same e.m.f. is required if we consider the circuit 
formed by the voltmeter leads and the right-hand 
half-loop, which encloses the whole varying flux and 
therefore the full emf. represented by four cells 
in series. Running the leads to the right of the core 
reverses the e.m.f. in them and the meter reading. 
Only if the voltmeter leads divide the flux into equal 
halves is no e.m.f. generated in them and no reading 
shown. : 
_ In the substitute arrangement shown in Fig. 6, 
with the e.mfs. and resistances of the main loop 
separated, the potential would of course rise and fall 
twice around it. Relative to A and B, the positive 
poles of both batteries would be positive, so there 
would be charge electric fields between those points 
and A and B, counteracted within the batteries only 
by equal and opposite e.m.f. fields so that the line 
integral of electric force around the circuit would 
be equal to the total e.m.f. of the two batteries, in 
accordance with the B.S. definition. In Fig. 5 how- 
ever there is no p.d.; only a continuous e.m.f. electric 


field all the way round the loop. 
_ Of course there is no need to have a core to intro- 


duce the varying magnetic flux; the whole loop could 
be placed in a uniform magnetic field, varying at a 
constant rate, at right angles to it. Then the reading 


of voltmeter would vary from a positive maximum, 
through zero, to a negative maximum, as its leads 
were moved from one side to the other of the space 


enclosed by the loop. This experiment should con- 
Vince us that, in varying magnetic fields (a) the e.m.f. 
is distributed in space instead of being confined to 
4 


.) 
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the source as in a battery, and (b) a voltmeter is 


- unlikely to read the correct. voltage between the 


points to which it is connected, unless care is taken 
about the position of the leads. This is particularly 
important to remember when dealing with radio- 
frequency apparatus. 

With a suitable voltmeter, the whole experiment 
could be performed with a.c., which is a more con- 
venient means of obtaining a continuously (though 
not uniformly) varying magnetic field. 

After all this we may feel quite sure we know the 
difference between p.d. and e.m.f. It is true, as the 
B.S. definitions say, that both tend to cause electric 
currents. But the B.S. goes on to draw a distinc- 
tion: the current due to a p.d. is from point to point; 
that due to an e.m.f. is in a circuit. 

If you release electrons at A in Fig. 7 they will 
be repelled from it and attracted to B. We call their 
movement from A to B a (positive) electric current 
from B to A. If they moved through unobstructed 
space they would gain just enough kinetic energy 
from the field to carry them back to A, if the energy 
was so applied. But in a circuit the current normally 
encounters resistance, which diverts the energy as 
heat. Consequently charges cannot flow right round 
a circuit unless there is some agency (i.e., an e.m.f.) 
for bringing in energy from outside. 

Even point-to-point currents would be impossible 
without e.m.f., needed to separate positive and nega- 
tive charges to create a p.d. in the first instance. 
Fig. 8(a), although it looks like a circuit, is essentially 
the same as Fig. 7. At some time in its history an 
e.m.f. (not shown) must have been used to charge 
the capacitor. It is now discharging through a 
resistor. Fig. 8(b) looks very much the same on 
paper and (except perhaps for the time scale) the 
actual behaviour is similar. Both can keep the 
current going only so long as their store of energy 
lasts. But let us apply (in imagination) the test of 
carrying a positive charge from A to B and then back 
via the resistor. 

In (a) we undoubtedly have to do work to give 
our charge enough energy to get it from A to B, even 
inside the capacitor. The field then gives back the 
energy, though we ourselves don’t receive it—it goes 
as heat in the resistor. But we have agreed we must 
take that into account and find that the gain and 
loss exactly balance and the line integral around the 
closed path is zero. So no e.m.f. 

In (6) we do no work getting our charge from 
A to B; it is done for us by the emf. So there is 
no entry on our outgoing side of the energy account. 
But there is the same incoming entry as in (a), and 
this is therefore the net result, indicating e.m.f. at 
work. 

Some definitions of e.m.f. (not B.S.) say that it is 


(a) (b) 
Fig. 8. These two circuit diagrams look much alike and behave 
similarly (if the capacitance and resistance in (a) are both 
very large). How similar are they in theory? 
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Fig. 9. To what extent is this 
analogous to Fig. 8(a)? 


Is this a circuit? 


Fig. 10. 


a reversible conversion of non-electrical energy to or 
from electrical energy. That is true of (b) but not 
of (a), where the energy behind the current is stored 
as an electric field. 

Yet another distinction is that the moving charges 
forming the current in (b) go right round, whereas 
in (a) they go only from B to A, not between the 
capacitor plates. 

Finally, in (b) there is an electric field that cannot 
be due to charges so it is due to an.e.m.f.; in (a) there 
is no field that cannot be accounted for by electric 
charges, so where is the e.m.f.? 

All these things being so, the B.S. (and: most other) 
definitions leave no room for doubt that in (b) there 
is an e.m.f. and in (a) there is none, and that (b) is 
a circuit and (a) is not. Just before you regard the 
matter as closed, however, allow me to point out 
what you are letting yourself in for by accepting this 
orthodox teaching. 

Compare Fig. 8(a) with Fig. 9. No one—certainly 


not one of the orthodox—would question that in. 


Fig. 9 we have an e.m.f. Charges are going right 
round what is undoubtedly a circuit. Besides the 
electric field between the separated + and — 
charges, there is an electric field due to decline of 
magnetic flux linking the turns of the coil; this field 
is in opposition to the charge field and is responsible 
for the current. The electrical energy thus brought 
into the circuit is obtained by conversion from mag- 
netic energy stored in a magnetic field. That energy 
conversion is reversible; at some previous time, elec- 
trical energy must have been put into the circuit 
to build up the magnetic field. It may have been 
derived from an a.c. generator in series which at 
the instant shown is at one of the two zero-voltage 
phases in each cycle and was therefore not worth 
showing in the diagram. If you took a test charge 
with you, it would in no way add to your effort in 
getting from A to B through the coil. In brief, Fig. 9 
satisfies every test of an e.m.f. And on the same 
basis Fig. 8(a) satisfies none. 

So when you come to the familiar arrangement 
of Fig. 10, or any other with a capacitor in series, 
you must stop calling it a circuit, because you cannot 
take a charge right round it. It is just the same 
in principle as Fig 8(a); merely a capacitor together 
with a rather elaborate system, including two 
sources of e.m.f., one independent and the other 
dependent, for charging and discharging it period- 
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ically. Your study of a.c. theory, which has taught 
you to regard L and C as two opposite varieties of 
the same kind of thing, has proved to be false. 
Currents in a.c. circuits are opposed in L by the 
e.m.f. of self-inductance and in C by something 
quite different. The beautiful analogy between 
them, on which the theory of radio waves rests, 
collapses. And what about Kirchhoff’s second law 
in its orthodox form? In Fig. 10, for example, you 
have no difficulty about putting your two e.m.fs 
on one side of the equation and the one iR drop 
on the other. Where does the fourth voltage logic- 
ally come in? I leave you to sort that one out. At 
least it helps one to see why the trend is towards 
calling them all just “voltages” and making their 
algebraical sum equal to zero. 

Having just made such an agonizing reappraisal 
of orthodox views of e.m.f., you may be susceptible 
to some heretical suggestions. For one of these we 
can refer to as respectable an authority as Maxwell, 
who for the purpose of his great electromagnetic 
theory had to postulate a kind of current between 
the plates of a charging or discharging capacitor— 


or in fact any place where an electric field was 


varying. He called it displacement current. 
Although admittedly in empty space, there are no 
moving charges; displacement current gives rise to 
a magnetic field, just like a real current. And where 
there is a dielectric there is even a limited move- 
ment of charges, though no one charge moves con- 
tinuously through. 

Then if a current due to the collapse of a stored 
magnetic field is everywhere acknowledged to be 
driven by an e.mf., why spoil the wonderful and- 


helpful analogy between inductive and capacitance . 


reactance and electric and magnetic fields both in 
space and around circuits by denying the existence 
of an analogous. e.m.f. when the current is being 
maintained by the collapse of an electric field? The 
fact that the voltage drop across C is dependent 
on the current, and might therefore seem to be 
more like the voltage drop across R than the e.m-f. 
of the generator is no argument against calling the 
capacitor voltage an e.m.f., because it is equally true 


of the inductor.e.m.f. And while the voltage drop — 


across R inevitably reverses when the current is 
reversed, the vottage drop across C does not but 
behaves more like the e.m.f. of a battery. Regard- 
ing C as a source of e.m.f. abolishes the difficulty 
with Kirchhoff’s law in its orthodox form, because 
every voltage is then either an e.m.f. or an iR drop. 


It is a pity that as regards such an important thing © 


as e.m.f. we must divide ourselves into orthodox 
and heretics. Or do we just hide our different doc- 
trines under the umbrella of “voltage” and all 
remain mates together? 


British Association Meeting 


“THE Sun and the Ionosphere” is the title of the 
address to be given by J. A. Ratcliffe, F.R.S., on August 
28th at the annual meeting of the British Association 
for the Advancement of Science being held at Southamp- 
ton from 26th August-2nd September. Mr. Ratcliffe 
will be president of the section devoted to mathematics 
and physics. On the same day Professor W. J. G. 
Beynon will deliver an evening lecture on “The Inter- 
national Years of the Quiet Sun.” Some of the pro- 
ceedings during the annual meeting will be televised live 
by Southern Television. 
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> A L 0 U ET T E—the Canadian lonospheric Satellite 


NOWN more familiarly as a “topside sounder,” 
Alouette was the first earth satellite to make a 
full study of the ionosphere from above. - This 

study was, in fact; primarily an attack on the “main 
area of ignorance” of the ionosphere which existed 
at the time; and the duration of the investigation 
Was set at one year by the Canadian Defence 
Research Telecommunications Establishment in the 
programme evolved in association with the main 
collaborator, N.A.S.A., and D.S.LR. 

That “ the satellite was successful beyond the hopes 

of the designers” (the C.D.R.T.E.) was. stated in 
a recent I.E.E. lecture covering both the engineering 
_ and scientific aspects of Alouette, and given by Mr. 
_E. D. R. Shearman and Dr. J. W. King before the 
Professional Group on Electromagnetic Wave Pro- 
_ pagation. 
. The ionospheric sounding technique which is used 
is basically idemtical with that which has been em- 
ployed for some years by ground stations to produce 
propagation ionograms. In this ground station 
_ method the “carrier” frequency of a pulsed radar 
type transmitter is swept over a wide band to give 
_ vertical echo range information over this (swept) 
terms of propagation time against frequency. Oblique 
radio path measurements are also made between two 
stations which are separated by an appreciable dis- 
tance, e.g., the ground distance of some 1,800 miles 
between a sounder transmitter at Anchorage, Alaska, 
and a receiver at San Francisco, California. 


Swept Frequency Sounding 


In the case ef Alouette, however, in a circular 
orbit at a constant height of 1,000 km above the 
earth, the path lengths involved are go-and-return 
between the transmitter and receiver in their com- 
mon “site” in the satellite. Thus for the primary 
experiment, the measurement of electron density dis- 
tribution from above the ionosphere by swept-fre- 
quency pulse ranging, the data signals are received 
- in the satellite in simple radar form. The timebase 
of 15 msec (approximately 1,500 “radar miles”) 
commences with the 100 psec transmitter pulse. The 
echo signals from the ionosphere, lying within this 
timebase, can vary in apparent width from the trans- 
mitted 100usec up to 10msec depending on the 
distribution relative to the satellite of the reflecting 
surfaces in the ionosphere. The emitted radio fre- 
quency is swept over the range 1 to 12 Mc/s during 
a “frame” period of 18sec, the sounder pulse 
ranging “line” signals being produced with a repeti- 
tion rate derived from a crystal oscillator and corres- 
ponding with the 15msec timebase length. The 
data signals are mixed with appropriate frequency 
marker and frame and line synchronizing signals 
(7msec and 100 sec pulses respectively) to give a 
composite video signal with a sequential television 
structure. 
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DETAILS DISCLOSED AT AN I.E.£. LECTURE 


This video signal is transmitted to the ground 
recording stations over a telemetry link with a high- 
frequency cut-off better than 15 kc/s to avoid pulse 
rise-time distortion with consequent loss of range 
resolution (the overall video response of the satellite 
sounder receiver is d.c. to 10kc/s). At the same 
time the telemetry receiver is given a low frequency 
cut-off of 0.5c/s in order to achieve proper repro- 
duction of the frequency marker pulses (20 or 
40 msec duration) and the “spread” echo signals. 

Telemetry working has been covered by a world- 
wide network of -13 ground stations based on the 
N.A.S.A. Minitrack chain, but including three 
Canadian and three British stations. The latter are 
operated by the D.S.I.R. Radio Research Station 
who have also taken an active part in data analysis, 
etc., throughout the programme. 


Plasma Phenomena 


It will be appreciated that the mass of data which 
has been accumulated is such that analysis will 
continue for a long time to come—Alouette was 
launched from the Pacific Missile Range in Cali- 
fornia on September 29th, 1962. The sounder 
measurements are presented initially in the form of 
ionograms which are analysed visually, full attention 
being paid to the detection and interpretation of 
physical trends. 

Among the phenomena which have been shown 
to have a major bearing upon the behaviour of the 
ionosphere are those which occur at the “plasma” 
and “gyro” frequencies, and which may be des- 
cribed as “ringing” type resonance effects. 

The plasma frequency determines propagation cut- 
off in that virtually no transmission takes place 
below the local plasma frequency, the effective 
dielectric constant being zero with propagation phase 
velocity extremely high and group velocity corres- 
pondingly low. The condition is very similar to 
that of propagation into the ground. 

These various physical effects can be considered 
to be taking place in a spherical section including 
and extending downwards from the F layer, itself 
centred at some 300km above the earth where 
the order of pressure is 10 °mm mercury. One 
result of the investigation has been to demonstrate 
the existence of isolated sheets of ionization which 
appear to be aligned with specific shells of magnetic 
force. In the satellite the echoes appear to come 
nearer and then recede as the ionized sheet is en- 
countered and left behind. | 

The final outcome of the Alouette sounder pro- 
gramme is a totally different picture of ionospheric 
storms and the way in which they are produced by 
the “impact” of solar wind on to the earth’s mag- 
netic field which leads to the generation of the storm 
as a shock wave. 

Ronn 
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SGS-Fairchild Ltd. has intro- 
duced a new range of integrated 
circuits specially designéd for com- 
mercial and_ industrial - markets. 
Although the units in this range are 
in the same configurations as their 
Micrologic and Milliwatt Micrologic 
units designed for military use, the 
temperature range and price - have 
been reduced. They are guaranteed 
over the range +15°C to +55°C. 
In tracing the price history of inte- 
grated circuits, Mr. Peter Tagg, the 
company’s general manager, said 
that a half-shift register selling at 
£80 in 1960 is now being sold in 
the military market for under £14. 
The functional equivalent for com- 
mercial and industrial use is priced 
at 62s 6d, less than 4% of its original 
price. One of the new units, a 
binary element containing 15 tran- 
sistors and 17 resistors in a single 
die of silicon measures less than 
1/250th of a square inch. 


Japanese Imports.—An association 
to promote the orderly marketing of 
electrical and electronic products 
of Japanese origin and to guar- 
antee the reliability, quality and 
servicing of the products handled 


by the members of the associa- 
tion was formed on Ist July. 
The founder members of the 


Japanese Electrical & Radio Im- 
porters Association represent the 
following brands: 
National, Sanyo, Sharp, Sony, Stan- 
dard and Toshiba. The association 
has offices at 103 Kingsway, London, 
W.C.2, and will be known under the 
initials of J.E.R.A. 


- International Aeradio Ltd. an- 
nounces a ré-organization of its in- 
ternal structure in preparation for 
the move of its London head office 
to Southall, Middx., in the autumn 
of next year. The engineering divi- 
sion and the technical and air traffic 
services departments have been 
amalgamated to form a new depart- 
ment to be known as Technical Ser- 
vices. Mr. A. E. Jaquemet has been 
appointed general manager of this 
department. The commercial de- 
partment is now responsible for 
negotiations for new business and 
for technical sales. 
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Crown, Hitachi, 


New microwave links to increase 
the number of 
phone circuits between London and 
Lille in northern France, and also 
to provide a permanent Eurovision 
link—to replace the B.B.C’s tem- 
porary system between Folkestone 
and London—are to be supplied by 


Standard Telephones and Cables 
Ltd. Transistorized © 6,000 Mc/s 
microwave. equipment, capable of 


carrying up to 1,800 telephone cir- 
cuits is to be used on the London- 
Folkestone link, which will have two 
repeater stations. From Folkestone to 
Lille, an existing microwave link, 
completed by S,.T.C. in 1959, will 
continue to be used to carry Euro- 
vision signals and telephone circuits. 
However, this section is to be sup- 
plemented by a 4,000 Mc/s link to 
provide 600 extra telephone circuits. 
Equipment, valued at about 
£175,000, to meet this order is to be 
made at S.T.C’s East Kilbride and 
North Woolwich factories. 


The International Marine Radio 
Company has received a substantial 
order from the BP Tanker Company 
for complete radio communication 
installations for eleven tankers now 
under construction. The new 1,200 
watt p.é.p. Type ST1200 single and 
double sideband transmitters are be- 
ing fitted and will provide 6l 
channels in the hf. telegraph/tele- 
phone bands, 25 channels in the m-f, 
telephone band and 8 channels in the 
m.f. telegraph band. 


The Marconi Company has re- 
ceived an order for £45,000 worth 
of “Sixty Series” v.h.f. radio com- 
munication and navigation equip- 
aircraft, , 


ment for three Trident 
which are due to enter 
service with Iraqi Air- 
ways in the spring of 


next year. This order 
follows earlier B.E.A. 
contracts for similar 


equipment for their en- 
tire fleet of 24 Tridents. 


Large-screen Radar.— 
A 16-inch display and 
a_ restyled cabinet are 
features of the new version 
of the Argus stabilized- 
screen radar introduced by 
Marconi International 
Marine. Argus |6, as it is 
calléd, includes the BONUS 
(Bow or North-Up Stabili- 
zation) technique intro- 
duced in the original |2-in 
version described in our 
November 1962 issue. 


international tele- | 


Philips Electrical Industries Ltd., 
the parent company of the British 
Philips group, has changed its name 
to Philips Electronic and Associated 
Industries Ltd. 
been made to distinguish the parent 
company from one of its main 
operating subsidiaries, Philips Elec~ 
trical Ltd., which is primarily con- 
cerned with the manufacture and 
sale of domestic. electrical goods. 
The newly named company will. 
conduct its affairs under the regis-— 
tered business name of Philips 
Industries. | - et 


Pye - of _Cambridge- Ltd. has. 
acquired a controlling interest in- 
Ether Controls Ltd., who earlier this. 
year changed their name from Ether 
Langham Thompson Ltd. Although 
Ether announced a loss of £38,000 
for the year 1962-63 (see page 238 of 
the May issue), the directors of 
Ether estimate pre-tax profits for’ 
the year ending 27th September, 
1964, will be of the order of 
£200,000. : / 


Anglia Television is the first tele- 
vision station in the United King- 
dom to place an order, valued at 
£10,000, with RCA Great Britain 
Ltd. for one of their new TR-5 all- 
transistor television tape recorders. 
This machine has been bought for 
Anglia’s newly designed mobile unit. 
It can be used for 405-, 525- and 
625-line recording at either 74 or 
15 in/sec, and operates from any 230 
volt, 50 cycle supply. The power 
demand, including that for the forced 
air ventilating system, is 12kW. A 
feature of this machine is its small 
dimensions, which are only 22x 
22 X 28in. 
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This change has | 
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Lifeboat Radio.—A new portable radio 
has been developed for use in ships’ 
lifeboats by the International Marine 
Radio Company, of Croydon. SOLAS II, as 
it is called, uses transistors throughout, 
weighs less than 30/b and can be operated 
by one man. It conforms to the new 
requirements of the Merchant Shipping 
(Radio) Rules, which come into force next 
year. SOLAS Ii can be used to transmit 
manual or automatic morse, a two-tone 
alarm signal or speech. The receiver is 
tunable over the 8 Mc/s marine band and 
also operates onthe three transmitter 
' spot frequencies:—500kc/s, 2.182 Mc/s 
and 8.36Mc/s. The accessories, which 
include an 18ft whip aerial, are all stow- 
‘ed in the glass fibre case of the set, 
which measures 27 x II$. x 9in. 


Under a licensing agreement be- 
tween G.E.C. (Electronics) Ltd. and 
Quindar Electronics Inc., of Bloom- 
field, New Jersey, G.E.C. Electronics 
will manufacture Quindar’s entire 
range of remote indication and 
control equipment and market it in 
the United Kingdom, the Common- 
wealth and Scandinavia. This equip- 
ment will supplement G.E.C. Elec- 
tronics’ range of Teledata frequency 
division multiplex equipment. 


Saba, of Villingen, Germany, have 
decided to distribute their range of 
domestic sound reproducing equip- 
ment in the United Kingdom. A 
new company has been formed for 
this purpose under the name Saba 
Electronics Ltd. and will be man- 
aged by Mr. Dennis Marks, who 
until recently was managing director 
of Grundig (Great Britain) Ltd., 
and operate from Eden Grove, 
London, N.7. (Tel. NORth 8241.) 


THE HOUSE OF BULGIN) 


AT YOUR SERVICE 


NEW MATT-FINISH KNOB 


These knobs are moulded in MATT- 
Black Bakelite and fitted with Satin 
Finish Aluminium insert, fixing is by 
4 BA. grub screws to }” ¢. Available 
in three sizes, dimensions are:— 

List No. K.482. 13” long x { wide 
x. 2” high. 

List No. K.483. 1%” long x 1 5/32” 
wide x }” high. 

List No. K.484. 2” long x 1 13/32’ 
wide <x +33” high. 


SOME POPULAR MODELS 


These U.S.A. bar-type pointer knobs 
are moulded in highest quality black 
Bakelite with a white index line. Having 
grub-screw fixing to +’ @ shafts they are 
available in three sizes as follows:— 
List No. K.107. 14” long x 2” wide x 
}” high. 

List No. K.108. 22” long x 2” wide x 
8” high. 

List No. K.357. 14” long x #” wide x 
8” high, 


A matching pair of glossy black knobs 
with heavy brass inserts and grub screw 
for fixing to #”@ shafts. Their ultra 
modern design suits them for use on 
the very latest equipment. 

List No. K.444,. 1 1/32” long x }#” 
wide xX 3” high. 

List No. K.446. 1%” long x 14” wide 
x 2” high. 


Two double-ended bar knobs having 
white filled index lines, giving quick 
information of position on many kinds 
of switching control apparatus. Fitting 
is to #”@ shafts (actual 0.247’-0.249” 
limits) by grub screws. Dimensions as 
follows:— 

List No. K.430. 14” long x +” wide x 
8” high. 

List No. K.431. 2” long x 3” wide x 
3” high. 


Three matching ultra-modern knobs 
in different sizes, moulded in black, 
phenolic and fitting to }”@ shaft by 
grub screws. Suitable for use on high 
class instruments where matching of 
controls is required. 

List No. K.441. 13,” ox 3” high. 
List No. K.442. 14”9 x 3” high. 
List No. K.443. 14” @ x 3%” high. 


HIGH QUALITY — INSTRUMENT - KNOBS 


: Many of our Instrument Control Knobs can be supplied in Services Grey. For comprehensive 
Thorn-AEI Radio Valves & Tubes details of our full range, including grey finish, send for Leaflet No. 1500/C. 
Ltd. export some 80,000 Ediswan 


(Mazda) cathode-ray tubes every MANUFACTURERS AND SUPPLIERS OF RADIO 


year to the French television receiver AND ELECTRONIC COMPONENTS TO A. F. BULGIN & CO. LTD., 

manufacturers, At present British- ADMIRALTY MINISTRY OF WORKS B.B.C, Hye Pass Rd. Barkin Basex 

made Ediswan tubes are being fitted | SYA#tA featur nnnnrou naman id : ke RS 

in fifteen brands of French domestic | (ARAGR iia eraaiaaninids § NG RIPpleway 5588 (12 lines) 
N AGENTS A. i s 


television receivers. 
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WIRELESS WoRLD, AuGusT 1964 421 


A.E.I. Radio Components.—En- 


quiries for radio, television and 
electronic components previously 
marketed through A.E.I. district 


offices, should now be directed to 
the Radio Components Department, 
Associated Electrical Industries Ltd., 
Barton Hill Works, Maze Street, 
Bristol, 5. (Tel.: Bristol 52041.) 


Rediffusion Ltd.—Group trading 
profits and investment income for 
the financial year ended 31st March, 
1964, amounted to £9,216,141 and 


show an increase of £889,003 on the- 


previous year’s result. Consolidated 
net profit for the year at £2,528,627 
shows an increase of over £230,000 
on the 1963 result. In his review, 
the company’s chairman and manag- 
ing director, Mr. John Spencer Wills. 
said “the improvement in profit 
came entirely from our home opera- 
tions . . . . Income from trade in- 
vestments, almost entirely accounted 
for by our dividends from Associated 
Rediffusion Ltd. [in which they 
have a 373% interest], was the same 
as last year. Profit from our opera- 
tions overseas was satisfactory, but 
for a number of reasons it was some- 


39. 


what lower than last year’s. 


Brayhead Ltd. announce an after- 
tax profit of £194,233 for 1963, as 
against a loss of £9,963 in the pre- 
vious financial year. In the chair- 
man’s statement to the shareholders, 
Mr. A. J. Richards said “I am happy 
to inform you that all companies are 
currently trading with full order 
books and prospects for 1964 are 
very bright . . . and present indica- 
tions are that their profits for 1964 
will not be less than £325,000.” 
This year’s pre-tax profit amounted 
to £300,092. 


The Ampex Corporation, of Cali- 
fornia, announce that, compared with 
the previous year, sales rose 18%, 
to $140M, and net earning rose 16%, 
to $7M, in the financial year ended 
2nd May, 1964. Mr. William E. 
Roberts, the Corporation’s president 
and chief executive officer, said that 
sales outside the United States grew 
from 26% of the total in 1963 to 
30% in 1964. 


C.S.F.—Compagnie Générale de 
Télégraphie Sans Fil, one of the 
largest French electronic manufac- 
turers, announce a net profit of 
Frs. 13,126,771 (approx. £960,000) 
for 1963, as against Frs. 12,378,938 
(£906,000) in the previous financial 


year. Turnover last year rose 
by more than 13%, from Frs. 
534,198.000 (£39M) in 1962, to 


Frs. 604,150,000 (£44M). Con- 
solidated group turnover, including 
foreign subsidiaries, increased by 
more than 17% and exceeded Frs. 
1,100,000,000 (£80M). 
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“Semi-automatic 


machines like this 
one, which is used for 
precision soldering of 
small assemblies, are 
installed in Egen 
Electric's components 
factory on Canvey 
Island, Essex. Over 
half the factory’s out- 
put, which is in excess 
of ten million com- 
ponents a year, is 
potentiometers. 
Attenuators and strip 
switches for TV sets 
are also made by this 
company. 


Dansette Products Ltd. show a 
pre-tax profit of £251,763 for the 
financial year ended 31st March, 
1964. This figure is just under £100 
more than the previous year’s result, 
which, incidentally, showed a drop of 
over £170,000 on the 1962 result. 
Tax this year took £133,848 as 
against £142,213 in 1963, leaving a 
net profit of £117,915 (£109,463). 
The company believes these results 
to be very satisfactory, particularly 
when the high costs of the com- 
pany’s move into the new factory at 
Honeypot Lane, Stanmore, Middx., 
are considered. Mr, Samuel Mar- 
golin, who has been with the com- 
pany 12 years, now has control of 
the company’s design and research 
and was recently appointed to the 
board. 


Controls and Communications 
Ltd. announce a consolidated profit 
for the year ended 31st March, 1964, 
of £650,579 as against £567,263 in 
the previous financial year. The 
charge for taxation is £315,585 
(£247,375) and the balance of profit 
for the year is £334,994 (£292,888). 
The net profit for the year amounted 
to £250,520. 


Hitachi Ltd., of Tokyo, one of 
Japan’s largest manufacturers, whose 
products range from a variety of elec- 
tronic components and equipment 
Gncluding computers, communica- 
tions and broadcasting apparatus and 
scientific instruments) to complete 
power generating stations and railway 
rolling stock, announce net sales of 
Yen 370,000,000,000 (approx. 
£370M) in the financial year ended 
3lst March, 1964. This represents 
an increase in turnover of £26M on 
the previous year’s result, £41M on 
1962 and £117M on 1961. Net profit 
after taxation and other deductions 
this year totalled £14M and shows an 
increase of over half a million on 
1961 and 1963, but a decrease of 
£13M on the 1962 results. Com- 
munications and electronic apparatus 
expressed as a percentage of the 
group sales for the past five years 
were 8.2%, 6.2%, 5.6%> 6.7% and 
TEGoe 


G.E.C. Trading Profit Up £5.6M. 


The General Electric Company 
announc? a _ ttading = profit of 
£12,965,841 in respect of the finan- 
cial year ended 31st March, 1964. 


Taxation took £5,881,167 as against - 


£3,150,228 in the previous year, 
leaving a net profit, after deductions, 
of £5,619,342 (£2,769,988). 


Ferranti Ltd. announce that the 
company’s group net profit for the 
year ended 3ist March, 1964, 
amounted to £980,665 as against 
£778,772 in the previous financial 
year. Mr. S. Z. de Ferranti, the 
company’s chairman, said in his 
statement to shareholders that he 
wanted to settle the controversy of 
the Bloodhound guided missile to 
the satisfaction of all concerned. He 
also mentioned that “development 


and production of Bloodhound II is — 


well in accerdance with the plans, 
and this weapon system shows every 


, promise of being a great success.” 


Consolidated trading profit of 


Ultra Electric (Holdings) Ltd. for the 
year ended 31st March totalled 
£131,230 and represents a drop of 
over £150,000 on the previous year’s 


result. However, net profit for the 
year was only £4,412 down at 
£76,911. 


Group pre-tax profit of the Simms 
Motor & Electronics Corporation for 
1963 amounted to £1,557,904 and 
shows an increase of over one mil- 
lion on the previous year’s results. 
Consolidated profit after providing 
for taxation was up almost half a 
million at £750,904. The chairman 


and managing director, Mr. G. E. 


Liardet, told the shareholders that 
Dawe Instruments Ltd, had made 
satisfactory progress in overcoming 
difficulties from the previous year 


and N.S.F. Ltd., another subsidiary, — 
has set an all-time profit and turn- — 


over record. He also mentioned that 
Dawe Instruments have agreed to 
found a lectureship (to be known as 


the Dawe Lectureship) at Southamp- — 


ton University. 


- 
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another milestone 
in audio ) 
engineering 
BY 


STEREO 30 


Liastditotsetl \NTEGRATED AMPLIFIER 


Dimensions: I3ins. x 4Lins. x Yins. deep. Weight: l4lbs. Price £49 10s 0d. 


. . . superb styling, faultless performance and a breakthrough 
in price and reliability by LEAK . . . the First Name in High Fidelity 


EnEINe 1a tr tern Oe ae ee ee 
‘Reprinted from ‘‘ WIRELESS WORLD ”’ Editorial May 1963 **. . . Last autumn, during his presidential 
address to the British Sound Recording Association, H. J. Leak demonstrated a prototype high-quality 
transistor amplifier which gave results indistinguishable from those of his valve cmplifiers. . Ni 
‘* People sometimes ask why there is any necessity to change to transistors. The elimination of the 
output transformer is, in our view, sufficient reason now that solutions of the problem of linearity in 
the response of the rest of the transistor circuit have been found. As additional bonuses we get smaller 
size, cooler running and the prospect of longer life.”’ 


Compared with its equivalent valve amplifier the ‘Stereo 30” gives results which 
@ are indistinguishable and it offers these important advantages: 


@ It is 48% of the weight. @ It has greater reliability (estimated to be 500% better) 
@ It is 43%, of the size. because the heat rise within the case is negligible (12°F) 
@ It is 89% of the price. and because the maximum voltage is less than 50. 


How can the valve possibly survive in view of the above comparisons? 
Write now for fully illustrated brochure. 
LEAK H. J. LEAK & CO., LTD. 
BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3. 
Telephone: SHEpherds Bush 1173 Telegrams: Sinusoidal Ealux, London 
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§ STAGES FROM ONLY 3 TRANSISTORS 


IN A UNIQUE CIRCUIT THAT ONLY M.A.T.s AND APPLIED RESEARCH MAKE POSSIBL' 


THE MOST ADVANCI 
TRANSISTOR CIRCU 
EVER OFFERED © 
CONSTRUCTORS © 


TC 


A.G.C. 


PUT EUROPE IN YOUR POCKET os 


WITH THE SINCLAIR MICRO-6 thie 


THE SINCLAIR MICRO-6 IS A GREAT twice and give a gain normally only obtainable 
TRIUMPH OF BRITISH DESIGNING FAR with four transistors. The output from Tr2 
AHEAD OF ANYTHING PRODUCED IN drives Tr3, the output stage, which feeds 
JAPAN, U.S.A... GERMANY OR ANY- into the featherweight earpiece (or the 
WHERE ELSE. It uses three Micro-Alloy TR750 power amplifier). Tuning is over 
Transistors (MATs) in a unique double reflex the medium waveband with bandspread for 


Detector 


circuit. The signal selected by LI and TCI easy reception of Luxembourg and A.G.C. 
is amplified at R.F. by Trl and Tr2. The eliminates fading. The Micro-Alloy Trans- 
output from Tr2 is rectified by the detector istors which the Micro-6 uses not only give 
stage DI and D2, and the resultant A.F. extremely high gains and low noise levels, 


signal passed back to Trl. Trl and Tr2 but they consume only a fraction of a mA. 
then amplify the signal again—this time at from the two minute batteries which power 
A.F. Thus both Trl and Tr2 have been used the set. Battery working life is over 70 hours. 


A very clearly produced instructions manual is 
available for building the Micro-6. It extends to J 
eight pages and is copiously illustrated. Anyone 


can build this set by following the instructions. 
All parts including case, featherweight earpiece, 
MAT transistors and instructions manual 
COME? EO ois cause ceacaniaveecsvunscurcsdos teiainn meme oraee tae 


; MALLORY MER- 
““ TRANSRISTA ” wrist strap CURY CELL TYPE 
for wearing the Micro-6 like 7'6 ZM 312 (2 required) 1/141 
a wrist-watch. In black or each, 
grey nylon. ‘ Pack of 6 cells 10/6. 


WHAT CONSTRUCTORS SAY 


““Am delighted with recebtion. The volume is such that the 
receiver must be turned on edge to ensure comfortable listening. 
! congratulate you on this excellent set which | put together in 
less than an hour and a half.’’ 


= mc "EL 
EO 3 
WEIGHT — 


LESS THAN 1 OZ. 
J.L.P., Coventry. F 


““Very pleased with the performance, local stations coming in 
loud and clear with a fair sprinkling of foreign stations as well 
as Luxembourg.’’ 

L.W.A., Bristol. 


BO) 4 & 
eed AWRISTWATCH 


SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE Telephone: COMBERTON 682 
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CAPACITORS 


THE MICRO-6 
uses the smallest 
components ever 


TRANSISTORS 


We show here some of the components RESIST ORS 

(except earpiece and case) required 

for building the Micro-6, drawn to actual wd bs 

size. They include the smallest ever to be 3 

made available to domestic set corstruc- DIODES PRINTED 


tors, being of the kind used in space and 
computor electronics, so they have to 
be reliable. The tuning system has an 
ingenious vernier control 
for easy station separation. 


8 page fully illustrated 


instructions manual and 
all parts including case, 
vernier dial and earpiece 


OIE DCO Merle cae ces ene seincless ss 


CIRCUIT 


AERIAL 


Complete with 
built-in volume 
control and 

on-off switch 


SINCLAIR TR 750 POWER AMPLIFIER 


PERFECT FOR USE WITH THE MICRO-6 AND SLIMLINE 


Measuring only 2 x 2in. and having its own 4 
built-in volume control and on-off switch, Lam 
the TR 750 has a full 750 milliwatt trans- a 


formerless output for 1OmV.into!0 Kohms. — Aj parts with ine 
Frequency response is from 30 to 20,000 ¢/s. need Sa 
within + | dB. This amplifier makes a 

powerful car, domestic or portable radio J 
used with the Micro-6 or Slimline receivers, 3 3 6 
or a hi-fi record reproducer used singly or 


paired for stereo. There are many other 
uses for the TR 750 which is available for Ready 45’. 


building or ready built and tested. built 
UNIQUE SINCLAIR 
SINCLAIR SINCLAIR SINCLAIR GUARANTEE 


MICRO-AMP SLIMLINE 


Use it as an FM transmitter! Extra easy to build 


Smaller than a 3d. piece! Frequency 


INJECTOR 


Invaluable for 
testing equipment 


If you are not completely 
satisfied with your pur- 
chase (we are confident 
that you will be delighted) 


; i : 
ie | 


response 30 to 50,000 c/s. 1 dB, power Ideal for newcomers. . 

Generates and injects a gain 60 dB. (1,000,000 times)—makes ing self contained = yous full purchase peice 

: Pee ns a broadband R.F. amplifier, F.M. “i a SF will be refunded instantly 
signal into any part of I , ferrite rod aerial and = mf p ; 4 
equipment at any ire- transmitter or a subminiature hi-fi takes standard PP5 2 MSs) tl and without question. 

he amplifier with batt yet mea- = la, 
ee 2 py nttraa barre aa erg A? FULL SERVICE 
fo 30 mols, to locate All parts and able for any ct tons FACILITIES ALWAYS 
Eadie cnt | a paar cuous earpiece or over the medium >: AVAILABLE TO 
red Gnly J8in. x 1.3in ipa even loudspea~ waveband. Great ff 
x 0.5in. excluding probe. 27'6 a an hi power and quality. SINCLAIR CUSTOMERS 
i i i Se hae All parts including 

toad eae mee riers uctions come to bevel blus aaa gold PLEASE NOTE 
tery which will last about Resay 28/6 case, earpiece and CHANGE OF 
(| See eae 32/6 instructions come to ADDRESS 


If you do not wish to cut the coupon from this page, please mention ‘‘ Wireless: World,’’ August, when ordering. 
Ss Sk kh 


To SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE COMBERTON 682 k 


Please send items detailed below:— f Ss: d. ] 


TOTAL s 


Bor which | enclose CASH/CHEQUE/MONEY ORDER 
A 
11W W—092 FOR FURTHER DETAILS. : 
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SPECIALISED DESIGN SERVICE 


facet of INDUCTANCE ENGINEERING, 
it with 


The Pinnacles, 


a problem shared with 


If a requirement problem exists for precise ratio 
transformers, unusual deflection coils, tempera- 
ture compensated LC delay lines, etc. or in any 
share 


COSSOR INSTRUMENTS LIMITED 
Harlow, Essex 
Telephone HARLOW 26862 


. 


AUGUST, 196 


is a problem solved 


Cossor offer the electronics industry a 


IN INDUCTANCE ENGINEERING 


Experts are available for consultation in 
the design and production of prototypes 
for all devices using Inductance as a 
medium for their operation. 

Modern laboratories and a fully equipped 
model shop are at the disposal of the 
industry for the definitive realisation of 
Inductance problems. 


41WW—t93 FOR FURTHER DETAILS. / i 


100,000 


USERS 
CAN’T BE 


One of the really outstanding microptiones in the medium-price 


range, the DP/4 is enjoying unparalleled success. Small wonder, 
for the DP/4 is wonderfully reliable and sensitive to an extremely 
wide range of sounds. Uniform frequency response from 50 c/s 
to 15 Kc/s. 

it is in world-wide use for high-quality broadcasting, recording 
and public address both by the amateur and professional. 
The Parabolic Refiector, its natural partner, focuses a distant: 
sound-source onto the microphone head, greatly amplifying it 
without loss of realism and without unwanted side-noises. 

‘Low impedance microphone, complete with connector and 18ft. 
screened lead £8. Medium and high impedance models £9. Para- 
bolic Reflector 2ft. dia. complete with microphone holder £6/5/-. 
I Ta I ET LLP SI SEBS LE OE 


Futher details from your dealer or from:— 
GRAMPIAN REPRODUGERS LTD., 
Hanworth Trading Estate, Seanad eanionanee 
Feltham, Middx. FELtham 2657 Integrity that you hear 
11W W—094 FOR FURTHER DETAILS. 


rampian 


NUCTIONS IN PRICES 
COMPONENTS 
OR OLDER MODELS. 


... VAST SELECTION OF | 
TV REPLACEMENT 
COMPONENTS 


FOR ALL MODELS! 


ALWAYS OBTAINABLE FROM 
STOCK: Time Base Components, 
405/625 & 625 line Line Output Trans- 
formers, Chemicals for Servicing, 
Capacitors, Resistors, Rectifiers, Test 
Equipment, etc., etc. Retail enquiries — 
S.A.E., Trade enquiries on headed 
paper. 


ul 


Order on : 
SAME DAY SERVICE 


Ba WW, 126 Hamilton Rd., West Norwood, London, 8.E.! 
Telephone: GIPsy Hill 6166 (PBX) 
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N O Mv ES REX INSTRUMENTATION 


Wide-Range Transistorised 
AUDIO GENERATOR—MODEL 63 
Range 10-100,000 c/s. 

%& Laboratory Standard Specification. 
¥% Sine and Square Wave. 

x Direct Frequency Calibration. 

3 Accuracy and Low Distortion. 

3% Calibrated Output Voltage. 

> Battery Operated and Compact. 


complete with 
£16.15 .0 test lead. 
Battery 2/3. Post & Pkg. 3/6. 
H.P. 4 Gns. Deposit and 47/- monthly. 


WIDE-RANGE TRANSISTORISED 
INDUCTANCE BRIDGE 
Model 66 
%& IH to 100H in four ranges. 
%& Accuracy better than 5%. 
%& Measures Q and tan 6. 
%& Balance by miniature meter. 
%* Direct calibration. 


%& Light and compact. 
with test lead and battery. Post and Battery 2/3. 
packing 3/6 extra. £18.0.0 P. & Pkg. 3/6, 


H.P. 48/- deposit and 27/- monthly. z H.P. £5 Deposit and 49/- monthly. 


Wide-range Transistorised 
SIGNAL GENERATOR—Model 27 
Range 150 Kc/s. to 350 Mc/s. 

% Accuracy better than 2%. 

%* Directly calibrated. 

% Battery operated. 

3% Compact and light. 


£9 .12.3 


Trade and Export Enquiries Invited S.A.E. For Full Technical Leaflets 
NOMBREX LTD INSTRUMENTS ESTUARY HOUSE, CAMPERDOWN TERRACE, 
8 DIVISION EXMOUTH, DEVON. PHONE 3515 
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=RE 70 AMBITIOUS ENGINEERS 


= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 


dave you sent for your copy? [Wwuicy is YouR ICAL INCLUDING 
: PRACT 
SEEING, OORQRTONITIES | rer supiect? | PUppENT TOOLS! 


Mechanical Eng., The s list Blec- 
he best paid engineering posts. It tells Electrical Eng., Doce! Seri y ae 
‘ou how you can quickly prepare at home Civil Engineering, Basic Practical and Theore- PO") iY, 


Or a recognised engineering qualification Radio Engineering, tic Courses for beginners in 


day —FREE 


BRITISH INSTITUTE 
Se ENGINEERING TECHNOLOGY (Soo ee 


Dept. SE/22 ),29 Wright’s Lane, London, W.8 gy Sur Or RM ennai 
HE B.I.E.T. 1S THE LEADING ORGANISATION OF ITS KIND IN THE 


11W W—097 FOR FURTHER DETAILS. 


Sena ba eeeneeneseneeeeees senses eeeeesenseeeeeseeseaenaeaeeeeseseensseseeeesssen ene Hee senses Oaeeer SROeeeDOeHEs seesem 


fi | lab- § 
ndoutlines a wonderful range of modern | Autamabe ne” | Rai Ev Hearn Ec oes 20¥ cal eh. 
tome Study Courses in all branches of Production Eng., Radio Amateurs’ Exam. home with practical Say ROR 
ingineering. This unique book also gives Building, Plastics, airs Naat Soe? equipment. a 
ull details of the Practical Radio & Elec- idk barb ete Scacaient Radio? Ask for details. 
ronics Courses, administered by our ; Radio & Television Servicing B.1.E.T. 
specialist Electronics Training Division— GET SOME ; 3 gly eck ara SCHOOL OF 
he B.I.E.T. School of Electronics, explains | LETTERS AFTER Die hatcussemenee 
he benefits of our Employment Dept. and YOUR NAME! ELECTRONICS eS 
hows you how to qualify for five years ay 
romotion in one year. A. Srey E. POST COUPON NOW 7 . 
6 A.M.1.Prod.E : 
Ne definitely Guarantee AMIN. Mi Please send me your FREE 156-page 
6 NO PASS NO FEE 99 ree B. & ENGINEERING OPPORTUNITIES 
a . ite i fer not to cut page) 
A.M.Brit LRE. @ = (Write if you prefer n p 
Vhatever your age or experience, you cannot afford City & Guilds g& 
> miss reading this famous book. If you are | Gen. Cert. of Education RAMP So hice ee ee et 
arning less than £25, a week, send for your c., etc. | 
opy of “ENGINEERING OPPORTUNITIES ADDRESS 2 272 Sort aa te ee. 
. | 

a 

a 

a 
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AS NATIONALLY ADVERTISED! 


The CYCLOP’ Mk. III 


TRANSISTORISED 


CLOSED-CIRCUIT 
T.V. CAMERA 


YOURS FOR ONLY £16 
AND 12 MONTHLY 
PAYMENTS of £5/16/4 


CASH PRICE GQ 


Complete with Super 


eons POLE 


1” £/1.9 lens 


It is now possible to have 
your own private C.C. T.V, 
system in your Office, 
Plant, Factory or Home. 
At the flick of a switch 
management or security 
officials can survey distant 
areas. The ‘Cyclop’ is a 
complete system in one unit, easily installed 
and will operate by plugging into aerial socket 
of any Domestic T.V, set. As simple to operate 
as your radio, 200/250 v. A.C. 450 R.F. 


P. & P. 24/- 


Further details on request, 


From E.M.l—Type 8 


C.C. T.V. CAMERA 


(Mains or 
Battery) 


Complete with Super lin, : 


£/1.9 lens, cables, in» 


structions, etc. 


Available for either 405 or 625 
line system R.F. For use 
direct with your own T.V. set. 


YOURS FOR ONLY 


£30 


and 12 monthly payments of 
£10/15/-. 

CASH PRICE £150. 

P. & P. 438/< 


SUPER 


‘ DALLMEYER ” 
lin. f/1.9 Lens 


Designed for T.V. Work, and svitabie for 16 mm. Cine Cameras. 
4-clement lens construction, fully bloomed. Focusing from In- 


finity to 24in. |Standard C mount thread. 1 
- £11-10 


; Peete: closing down to i/16, eres brand new. Norm: ally 
JAPANESE ‘COSMICAR’ 


TELEVISION LENS 


“ Click-stop * Apertures £/1.9 to £/22, 4-element lens 


construction, C mount fitting. Full focusing adjust- 
# Movie Cameras. P. & P. 3/6. 
Lombard House, Great Charles St. 


ment from infinity to 24in. Bloomed lenses com- 
Demonstrations of C.C. T.V. Cameras, Hi-Fi Stereo Tape and 


plete with lens caps and finished in an attractive black and 

f™ stainless alloy, definitely worth treble. Also ideal for 16 mm, £9-19-6 
Disc Equipment daily. 5 ; 
- 11W W—098 FOR FURTHER DETAILS. 


(Next Pan American Airways) 
Tel. CEN. 6283 & MID. 0972 
Suppliers to Government Departments, 
Commercial and Education Authorities. 


Industry, 
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STON 
STRUMENTS 


DECADE RESISTOR BOXES 
Range: 100 ohms to 111,000 ohms 
Zero Resistance: 0.006 ‘ohms, 
Accuracy: +1%. Maximum cure 
rent: 10’s decade 100mA. 100’s 
decade 35mA. 1,000’s decade IOmA. 
Terminals: Screw Type. Dimensions 
(overall): Height 3in. (7.5 cms. 


Ph 


Width 8in. (20 cms.). . De 
3Zin. (9.5 cms.). Weight. 5 ‘ib. 
(2.3 Kgs.). £13.13.0 


Pa ee ee ee 
SEMI-DECADE OSCILLATOR . 

Frequency range: 10 C.S. to [00 
Ke/s. Calibration accuracy 1% 
Output: sine wave variable from 
0-10 -y. peak. - Total content of 
harmonics and ~hum is less than 
1%. Square wave of fixed ampli- 
tude of 10 v.+5% maximum drop 
at 10 cps. is 2%. This rise and 
fall time at 100 Ke/s. is | Micro. 


sec. £39.10.0. 


aa 


DECADE CAPACITOR BOXES 


Range: .001 mfd. to J.II mfd. 
Zero Capacitance: 50 pf. Accuracy? 
+5%. Maximum Voltage 750 v. 
D.C. Terminals: Screw Type. 
Dimensions: (overall): Height 3ins. 
(7.5 cms.). Width 8in. (20 cms.). 
Depth 33in. (9.5 cms.). Weight 
SIb. (2.3 Kgs.). $11.11.0 ‘ 
Write for full particulars to Dept. W.W. 
GOVETT AVE., SHEPPERTON, MIDDX. 


Telephone: Walton-on-Thames 26321/8 
Telegrams: WINSTON SHEPPERTON 


ELECTRONICS LIMITED 


XLR AUDIO PLUGS 


The industry standard for low-level ; 
sound circuity requirements. Attrac=- — | 
tively styled with satin nickel finish. 

i 


CANNON ELECTRIC 
(GREAT BRITAIN) LTD. 
168 Old Street 

London E.C.1,-England 
Relephone CLErkenwell 4954 


11W W—100 FOR FURTHER DETAILS. 


oa 


AUGUST, 1964 WIRELESS WORLD 75 


2 VEW FANE HIGH POWER LOUDSPEAKERS 


These extra heavy duty speakers have 3” voice coils and 
14,500 gauss magnets with a total of 375,000 maxwells. 


These two models have very large ceramic-type magnet systems 


with 3in. diameter pole pieces. They are built with massive cast 


15” Mode! 153. aluminium chassis and are ideal for high power applications such 
40 watts £18.18.0 


as the Electric Organ, Bass Guitar, or the bass unit in a large 


Hi-Fi system. 


Manufacturers enquiries direct to 


se aN HICK LANE 
COUSTICS BATLEY YORKSHIRE 


If in difficulty customers other than trade may purchase direct from us by post where at present 
there is no jocal stockist. 


18” Model 183 
60 watts £25.4.0 Sole distributors to the wholesale and retail trade:— 


LINEAR PRODUCTS LIMITED, ELECTRON WORKS, ARMLEY, LEEDS 12. 
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L.T. SUPPLY UNIT TYPE S.E.lI. 


RR RR ES EEE SRR EE A STE 

BRAND NEW, LATEST DESIGN INSTRUMENTS, u j 

BY FAMOUS MAKERS, OFFERED AT A FRAC- Samson's Electronics Ltd. 
TION OF LIST PRICE. 

MC 0-250 v. D.C. 3in. sq. flush, 17/6, P.P. 2/-. M.C. 9 & 10 CHAPEL STREET 
0-50 mA. 3in. sq. flush, 17/6, P.P. 2/-.. M.C. see ceo LONDON, N.W.1 

and 75 v. D.C., 24in. hole, round flush, with res. box 

Be sie Gaailable: 100 mA. and 75 v, 25/-,¢° (° PAD 785! AMB 5125 
IP.P. 2/-. MI 0-159 v. A.C., 24in. hole, round flush, 25/-, 
MC 0-150 neces 2in. round flush, 27/6, We have London’s largest selec- 
A.C. Mi 0-100 amp., R. flush, 22in. hole, 29/6. tion of Low Tension’ Trans- 
formers, Variable Voltage 


Transformers, Smoothing 
INDUSTRIAL INSTRUMENTS Chokes, Capacitors, Sliding Re- 


E. A.C. Ltd., 0-300 vy. A.C. 50 cy., scale 6in. flush mounting sistors. Low Tension D.C. Suppl 
iron case, protected, 75/-, carr. 5/-. C. Parkinson, 90-180 v. Units. Send for lists. Poel D.C, output socket. Built in strong metal case. 
ts cy., 4gin. ar eo ee Lik carr. a ee cae Ecoseemna Size 15 x 6 x 6in. An ideal general purpose 
instruments, Lt v , rectangular dial, case L.T. supply unit for operating relays. Con- 
size 8 x 64 x 34in. ., projecting type, 37/6, carr. 4/-. All] HEAVY DUTY L.T. TRANS- €actons, bactecy chav alae’ etc. £O/19/6. carr. 716. 
instruments supplied brand new in maker’s cartons. Ap rietpatet CY SUPPLY UNI - 

est Arrivals a T TYPE S.E.2. 


Pri. 240 v., Sec. tapped 4-6-1! v. A.C. input 200-240 v. D.C. t 50 volt 
T.c.c. HIKONOL PHOTOFLASH CAPACITORS} 00 amps., £10/19/6, carr. 7/6. Pri. 5 Scion. Buea vena) case Seals 6 seein 


33 mfd. 2.5 kV. D.C., intermittent, 37/6, carr. 4/-. A.E.1] 299-220-240 v., Sec. tapped 100-150- Fitted with on/off swi x 
Lighting Capacitors, Type PL32A/I, 12 mfd.250 v. A.C.} 155 vy. 22 amps. £9/19/6, carr. 7/6. socket, ay \9te. alee sei panel fuse, and output 
at 70 deg. C., 9/6, P.P. 2/-. Pri. 200-220-240 v., Sec. tapped 50, 
; 70, 73 v. 12.5 amps., £6/19/6, carr. 7/6. JLT, SUPPLY UNIT No. 46, A.C. input 
CHARGING REACTORS Pri. 240 v., Sec. tapped 53.5 v., 55.2 v. tapped 110-220-230 v. D.C. output 24 volts 
4 Henries, 600 mA. 16 kV. peak at 300 cycles, £3/19/6,] 6 amps., £3/17/6, carr. 5/-. Pri, 200- |) 5 amps. 2.25 amps. with case cover removed. 
carr. 7/6. Parmeke Chokes, 15H 250 mA. 125Q, I5/-.] 220-240 v., Sec. 30 v. | amp. 9/6, |1Choke and condenser smoothed. Fitted on/ 
P.P. 4/-. P,P. 2/-. off switch and fuses. Built in meta! case. 
Size: 15 x 9 x 9 inches. Supplied new and 
guaranteed, £3/17/6, carr. 7/6. 


A.C, input 200-240 v. D.C. Output tapped to 
give 12 or 24 volts 8 amps. continuous rating. 
Fitted with panel fuse. Mains on/off switch and 


AUTO TRANSFORMERS 
240-110 v. 2 kVA. Completely en- 
closed in metal case. Fitted with 2 TWIN TURBO BLOWERS 
two-pin American sockets or ter- na 
minal blocks. Size 10 x 8 x 6in. 
Supplied brand new and guaranteed. 


AMERICAN HIGH VOLTAGE CAPACITORS 
1 mfd. 20 kV. wkg. 

Tropically rated. Size H. Ilin. plus insulated terminals, 

5in., W. |3in., D. 4in. Supplied new in maker’s packing 

cases at a fraction of original price. £6/19/6. Carr. 7/6. 


ood 


£8/15/-, carr. 7/6. 1000 watts, 
£4/15/-, carr. 4/6. 500 watts £3/10/-, 
carr. 4/-. 300 watts £2/7/6, carr. 3/6. 
Heavy duty industrial 240-110 v. 
transformers available up to 1OkVA. 


FIELD TELEPHONE TYPE TELE ‘“‘ F”’ 
Generator bell ringing. Excellent condition. Complete 
with hand set and battery. Supplied in wood transit case. 
£4/7/6 per pair, carr. 7/6. 
D3 TELE. CABLE 
One mile drums, 59/6, carr. 7/6. 1/3rd mile drums, 25/-, 
carr. 5/-. 


Beers: 


A.C. 200-240 v. 
$ h.p. motor 2,850 r.p.m. 
Hancfactured by rious makers for computer 
Jesores in perfect condition. Completely 


A.M. ISOLATION TRANSFOR- 
MERS. Pri. tapped 100-200-240 v. 
Sec. 225 v. Very conservatively 
rated at |.1 amps. double wound, 
£3/15/-, carr. 7/6. 


OFFICE INTER-COM. PHONES 
[Similar G.P.O. Type Buzzer calling. Perfect condition, 
Jwith battery, £5/19/6 per pair, carr. 7/6. 


enclosed. Size 24 x 8 x 8in. Ideal for venti- 
lating and cooling, £5/19/6, carr. 10/-. 
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FULL-TIME COLLEGE COURSE & aa 
THE | IN RADIO AND TELEVISION 
Our Course has now been extended to sixteen 
months’ duration to include theoretical and practical 
PEMBRIDGE instruction on transistor television receivers, U.H.Fa 
television receivers and colour television. 
Next Course commences 2nd September, 1964. i 
COLLEGE This Course is recognised by the Radio Trades” 
Examination Board (R.T.E.B.) for the Radio and 
OF ELECTRONICS and transistor radio receivers and all well-known 
Sa makes of television receivers. 
PROVIDES TRAINING |=. 
The Pembridge College of Electronics (Dept. P10) 
Name 


Television Servicing Certificate examinations. i 

= 

| 

34a Hereford Road, London, W.2. | . 

| 

| 

| I 
ne 

AND TELEVISION | ~~ a 
| 
I 


re 
AucusT, 1964 


i 


Please send, without obligation, details of the 
Full-time Course in Radio and Television. 


Provides excellent practical experience on valve 
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GOODMANS 
HIGH FIDELITY 
MANUAL | 


PARKER’S SHEET METAL FOLDING MACHINES | 


NEW BENCH MODEL 


Capacity 36in. wide x 
18-gauge mild steel. | 
Forms channels and | 
angles down to 45 deg., 
which can be flattened 
to give safe edge. | 
Depth of fold according | 
to height of bench. 
Wilt form flanges. 
Weight approx, 2 cwt. 
Price £23, carr. free. Also the well-known vice models of: 


A Guide to full 
listening enjoyment 


36in. x 18-gauge capacity £11 10 O : ; 
The Manual is much more than a cata- 24in. x |8-gauge capacity £6 15 0 Carriage : 
logue of Goodmans High Fidelity Loud- I8in. x 16-gauge capacity #6 15 O free 


ERYEEIRD AK HERE | speakers—it contains informative articles, One year’s guarantee: money refunded without question if not satis- 


including advice on stereo, special begin= fied. Send for details: 


ners page, and full cabinet drawings. A. B. PARKER, Wheatcroft Works 


el ued it guteresthy as well as 
SOP Tee tes WELLINGTON STREET, BATLEY, YORKS. Tel.: 426 
11W W—105 FOR FURTHER DETAILS. 
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XY 


cco 


DELAY CABLE, CALIBRATION AND 
TERMINATION SERVICE , 


? 
me 
i 


Pease send me a free copy of the Goodmans High Fidelity Manual i 


Sore oper cpteaay meee ees 
J Address Suncrmainenniunamunannaisinyrnannineasinnnissusnsetneeneeeinaisrsretuinmansiie sqeyanvnetdotserertundaceasensuencensesecnavavaanee | 


wwe 
SS ae 2a ie ee Sic PEN 


GOODMANS 
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GOODMANS INDUSTRIES LIMITED 
Axiom Works, Wembley, Middlesex, 
Telephone: WEMbley 1200 


Using Hackethal FLEXIBLE Delax Cable 


AEON _ 


AEON Laboratories, Beech Hill, Ridgemead Road. 
Englefield Green, Egham, Surrey. Egham 3961/4 
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TEST METERS 


Marine cea Parekh ef at OHMS PER VOLT 
= eads D TP-5S8. Reads vol- 

and D.C. volts up to 1,000;| tages up to 1,000 D.C. at PANEL METERS 
D.C. current to 500mA; Re-| 20,000 ohms per volt and | Jo; microamps D.C. 2Hn. Proj 


sistance to 1 Meg.; Capaci- A.C. at 10,000 o.p.v.; D.C. 


tance to 1uF; Decibels from Bld Wesabe Resistance | | circular, 59/6. 50 microamps D.C. 


—20 to +36; Output jack | 0.14F; Decibels from —20 to || 22in- Flush circular, 59/6. 40 


for Audio measurements.| +36. Size; 34x52x1#in. i j. ci 
Size: 3}x5xIhin. £8/19/6.| BEIIO/e Ze; +x 52x 1fin amps. D.C, 2in, Proj. circular, 
ees | | 7/6. 500 yolis A.C, 2hin. Flush 
R.C.A. TYPE AR.88D. RECEIVER. BRAND NEW, IN , 


MAKERS CARTONS WITH HEADPHONES & SPARE | J ciTcular, 25/-. 


SET OF VALVES, £85 Carr. 30/-. 
DOUBLE BEAM TRANSISTORISED pth pk rol Lge tra 


1 eee yet ale sore INSULATION TESTER | stand, and screened lead. 
1596, equivaent to Cossor }One handed operation, no} ONLY 59/6 (post 2/6). 
09D as used in Oscilloscopes | Cranking of generator 3 test- 
by Cossor (339 series) and Jing voltages 100, 250 and 500,} acos 39/1 STICK MIKE with 
Hartley & Erskine (13 Series) | to measure up to 500 Meghoms. | screened Jead and table stand. 
Listed £12. Complete with leather carrying | ONLY 32/6. (Post 1/6.) 


eiics. Wooeries US 25/- case and test leads. ONLY 
£17/10/-. MWlustrated details on} CRYSTAL DESK MIKE with 


30,000 OHMS PER VOLT HIGH FREQUENCY A.C. | request. screened lead and built-in VARIABLE VOLTAGE 
MODEL 500. Reads voltages VOLTMETER. A First Grade stand. ONLY 15/-. (Post TRANSFORMERS Full 
up to 1,000 D.C. at 30,000 Moving Iron Instrument with 1/6). * aay, 
p to 1, -C. at 30,000 ohms | gin, Mirror Scale, reading up shrouded. Input 230 v. A.C. 
per volt and A.C. at 15,000 to 150 v. A.C. at 400 and : 

15 OHMS P.M. SPEAKERS 50/60 cycles. Output 0-260 v. 


o.p.v.; D.C. current to 12 amps. 1,200-2,400 cycles. In sub- 4 = 
Resistance to 60 Megs.; Decibels | stantial Oak case with Special Heavy Duty 12in., | 2.5 amps. type £5/17/6. 5 amps. 
£5/5/-. 10 amps. type £16/10/-. 


moe - removable lid, overall ‘si 
from —20 to +56; Incorporates | QoS) 5hin. Made for Wharfedale W12EG 12in, | type £9 10 
internal buzzer for audible | the Air Ministry by Everett for Lead Guitars, £10/10/-. Brand new import, fully guaran- 
warning of direct shoris and Edgeumb, and in perfect Wharfedale W15EG  1b5in. teed. Immediate delivery and 
blocking condenser for A.F | order. Brand New and Un- 7 gree gt £17/10/-. service. Illustrated details on 
f ; used. ONLY £5. Can also b 2in. wedge type speaker 7 
eee eres. ize i cabinet, £2/17/6. (Please | request. 


35 xX 6 x 22in. £8/19/6. supplied for 50 cycles, use aaidisl OP icanrs want eae) 


either 0-150 or 0-300 volts. 
HETERODYNE FREQUENCY METERS TYPE LM14 


Frequency range 125-20,000 ke/s. in 2 bands ‘This is the United States Navy Model 


LINEAR AMPLIFIERS 
Sera =. vie 84x4}x2hin, high. £5/5/-. L45A 5 watts, size 7x7x5in. high, 
. Protective cever, 12/9. 5/55 5 watts stereophonic, size 104x8x6in. high, “1 diti i 
i 4 . ie gae Ds of the well-known BC221 Frequency Meter, but has many additional features which 
g13/12/-, pits Wevegne high. #19/12 2 Ca. teat weve ae a ide Linear increase its usefulness. Voltage stabilisation circuits and Crystal control ensure extreme 
aan Z trying handles, 19/6. | accuracy and in addition it is fitted withan Internal Modulation switch to allow use as a 


11/10 10 watts Hi-Fi Ultra Linear, size 9x 7x 5in. high. £13/13/-. Cover with carryi: : : - A - ; 5 
handles, 19/6. “Concherd’’ 30 watts Hi-Fi Ultra Linear, size 124x9x7hin. high. Signal Generator, Size only 84in. x 8in. x 8}in. Full information on request. 


5 Cover with carrying handles, 25/-. 50 50 watts Hi-Fi Ultra Linear, size 
14x10x8in. high. £23/2/-. Cover with carrying handles 32/6. All amplifiers for |} COSSOR TYPE 1035 DOUBLE BEAM OSCILLOSCOPES. A few only of these modern 
normal A.C. mains, and ex stock. Details on request. scopes, overhauled and in perfect order ONLY £45. Further details on request. 


AE EI SET TI I at RE ROE EE EE I 
4 Tripletone ” Convertible Amplifier, size 10x3x 
a ees HARRIS ELECTRONICS (LONDON) LTD. 


STEREO, £6/19/G cach. sin, nign.| 138 GRAY’S INN ROAD, LONDON, W.C.| Telephone TERminus 7937 
Coverage 86-104 mejs. £13/19/6 (unpowered), Please include carriage costs on ALL items. Open until | p.m. Saturdays. 


or £15/14/6 (self powered). Details on request. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross. 
11W W—107 FOR FURTHER DETAILS. 


TRANSFORMERS 


pete of Post Service 
AINS TRANSFORMERS 

INTERLEAVED x IMPREGNATED — FULLY SHROUDED 

COLOUR CODED FLYING LEADS 

Primaries 0-200-220-240 v, 50 c/s. 


TECHNICALLY TRAINED by 


: C S IN RADIO, TELEVISION AND 
ELECTRONIC ENGINEERING 

First-class opportunities in Radio and Electronics await the ICS 
trained man. Let |CS train YOU for a well-paid post in this 


250 + 250v. 100 m/A. 6.3 y.34amps. 6.3v. 1 amp. 19/- . 
E.S. 2504 250v.60m/A. 6.3v.3amps. 5v.2amps. 18/6 expanding field. = 
E.S. 250+ 250v.100m/A. 6.3v.4amps. 5v.3 amps. 25/- ICS courses offer the keen, ambitious man the opportunity to 
ES. 250 + 250 v. 70 m/A. 6.3v.2amps. 5 v.2 amps. 16/— acquire, quickly and easily, the specialized training so essential 
250 + 250v. 100 m/A. 6.3v.2amps. 6.3v. lamp, 19/6 to success. Diploma courses in Radio/TV Engineering and Ser- 
CHARGER TRANSFORMERS vicing, Electronics, Computers, etc. Expert coaching for: 
Sep ote * INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS. 
0-210-220-240 v. 50 c/s. fy i * ¢. & G. TELECOMMUNICATION TECHNICIANS’ CERTS. 
0-3.5-9-17 v. 4A. 15/-. ‘ 
0-9-17 v. 6A. 21/-. C. & G. SUPPLEMENTARY STUDIES. 


R.T.E.B. RADIO AND TV SERVICING CERT. 
RADIO AMATEURS’ EXAMINATION. 
P.M.G. CERTS. IN RADIOTELEGRAPHY. 


AUTO TRANSFORMERS 
50 watts 0-110-200-220-240 v 
75 watts 0-110-200-220-240 v 


* *# & & 


150 watts ca eta race TRANSFORMERS Examination Students Coached until Successful. 
0-2-3-4-5-6-8-9-10-12-15-18-20-24-30 volts at 2 AMPS ....2+0ressseeeeee 25/- NEW SELF-BUILD RADIO COURSES. 

0-2-3-4-5-6-8-9-1 0-12-15-18-20-24-30 volts at 3 AMPS «--.+..eserserer0+ 33/— Build your own 5-valve receiver, transistor portable, signal gener- 
63v.2amps. 63 v. ld amps. I2v. 1 amp. .........cecseceeerereseens 14/6 ator and -multi-test .meter—all under expert tuition. 


INSTRUMENT TRANSFORMER 
220-240 v. 45 m/A. 6.3 v. 1.5 amps. 12/6 : 
OUTPUT TRANSFORMERS 
Standard Pentode 5,000Q to 3Q 5/6 
Standard Pentode 7,000Q to 3Q 5/6 
FILAMENT Fe REE. 


POST THIS COUPON TODAY and find out now ICS can help 
YOU in your career. Full details of |CS courses in Radio, Tele- 
vision and Electronics will be sent to you by return mail, 


MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES. 


6.3 v. 4 cece Se NS Se SOE smewoEe inet cue 
i Se a >» | International Correspondence Schools | 


+ WAVE TRANSFORMERS 

0-220-240 v. Primaries. 

250 v. 60 mA. 6.3 v. 2 amps. 11/6 

250 v. 60 m/A. 6.3 v. 3 amps. 14/- 

250 v. 60 m/A. 6.3 v. 4 amps. I7/- 

Terms cash with order. 

| Packing and Postage 3/- each item. 

Hours of Business Mon. to Fri.9 to 6. Sat. 9 to 4, 2 
Transformers Constructed to Customers’ Specifi cations 


OLYMPIC, eaoio coneovenrs iro. | | 3, ways gape ms 


INTERNATIONAL (Dept. 222), Intertext House, Parkgate 


Road, London, S.W.II. 


224 HORNSEY RD., LONDON, N.7. Tel: NOR 29/4 AWAITS You! | puerta 
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TELEPRINTERS-PERFORATORS 


BOOKS 


BY G. A. BRIGGS 
WHARFEDALE 


Each one constitutes a useful reference 
book on the subject involved written in 
Mr. Briggs’ inimitable style. 


AUDIO AND ACOUSTICS 


The latest Wharfedale book pub- 
lished November 1963. 168 pages, 
140 illustrations with James Moir, 
M.1.E.E.,the Acoustical Consultant, 
as Sub-Editor. PRICE 10/6 (11/6 
post free) 


CABINET HANDBOOK 


First edition (April 1962), 112 pages, 
90 illustrations. PRICE 7/6 
(8/6 post free) 


AUDIO BIOGRAPHIES 


344 pages, 64 contributions from 
pioneers and leaders in audio. 
PRICE 19/6 (20/9 post free) 


A-Z IN AUDIO 


224 pages, 160 illustrations. 
PRICE 15/6 (16/6 post free) 


STEREO HANDBOOK 


Out of print 


LOUDSPEAKERS 


Fifth Edition, Third impression. 
336 pages, 230 illustrations. NEW 
PRICE 25/- (26/3 post free) 


MORE ABOUT LOUDSPEAKERS 


First edition (15th March, 1963), 
136 pages, 112 illustrations. 
PRICE 8/6 (9/6 post free) 


PIANOS, PIANISTS, & SONICS 


190 pages, 102 illustrations. 
PRICE 10/6 (11/6 post free) 


SOLD BY 
RADIO DEALERS & 
BOOKSHOPS OR IN 

CASE OF DIFFICULTY 
DIRECT FROM THE 
: PUBLISHERS 


WHARFEDALE WIRELESS WORKS LTD. 


IDLE, BRADFORD, YORKSHIRE 
Telephone: Idle 1235/6. ’Grams: ‘Wharfdel’ Bradford 
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| selectors, Telephone, Decimal and other 


REPERFORATORS-TAPEREADERS 


2 AND 5 WIRE,é/ 
F.S.K. TERMINALS 
POWER SAMAS 
FLEXO WRITER 
AND BURROUGHS 
EQUIPMENT 


TELEGRAPH AUTOMATION AND COMPUTER ACCESSORIES 


Picture Telegraph Equipment, Desk-Fax, 
Morse Equipment, Cold Cathode Matrics, 
Stroboscope and Electronic Forks, Pen Re- 
corders, Switchboards, Rectifiers, Tape Pullers 
and Rewinders, Governed, Synchronous and 
Phonic Motors, Suppressors, Teleprinter and 
Teletype Tables, Silence Covers, Terminals, 
V.F. and F.M. Equipment, Telephone Carriers 
and Repeaters, 


Multiplex Trans- 
mitters, Triple 
Stabilised Power 
Units, Send/Re- 


ceive Low and High 
Pass Filters, Tele- 
printer and Relay 
Testers, Oscillo- 
scopes, Valve 
Testers, Electric Meters, Teleprinter and 
Teledeltos Paper, Plugs, Sockets, Key, Push, 
Miniature. and other Switches, Cord Wires 
and Cables, Relays and Relay Bases, Uni- 


Counters, Telegraph and Mains Transformers, 
Racks and Consoles, Miscellaneous Accessories. 


BATEY & COMPANY 


Gaiety Works, Akeman Street, Tring, Herts. 
Tel.: Tring 3476 (3 Lines) Cables: RAHNO TRING 
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TRANSVERTERS 


(TRANSISTORISED D.C. CONVERTERS) 


2 KW. Peak Starting. 650 W. Continuous. 
50-60-400 c/s. or D.C. from 12-24-50 v. Battery. 


Up to 93% Efficiency. Polarity Reversal Pro- ° 


tection. Square or Sinewave. Up to 300% 
Instant Overload Capacity. Manually Controlled 
Frequency. Reed Type Indicator. Remote 
Control Facilities. 


Applications: Static ‘‘ No-Break ’’ Standby 
Power Supplies; For Vital System(s) Protec- 
tion, e.g. V.H.F. Transmitters: Industrial 
Processes; Control-Alarm-Warning Systems: 
Mobile Use of Counters; Sig./Gen. Recorders— 
U/V Sound; Oscilloscopes and Lab. Gear in 
Marine and Aircraft (K114). 


Range of models available 
with prices from £11-£90, 


Please write to department C.10 
for transverter leaflet. 


Valradio LIMITED 


the D.C. conversion specialists since }935 


BROWELLS LANE . FELTHAM . MIDDLESEX 
Telephone: FELTHAM 4837 ; 


Valradio and Stereosonoscope are the’ registered trade 
marks of Valradio Ltd. ; 
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q 


AUGUST, 1964 


\ 


_ Aucust, 1964 


Co Electrical oun: 
Counters Co: 
Counters Co} 
Counters Cou 


_ Mechanical o unters 
Counters 
Counters 
Counters 
Counters 


Counters 
Counters . 
Pre-determinedwunters 


Counters Counters 
Europe's most comprehensive range 


8 
When you think of a number — 
U think of HENGSTLER! 


J. HENGSTLER CO. Great Britain LTD. 
HIGHBRIDGE STREET WALTHAM ABBEY ESSEX 


Telephone; Waltham Cross 26166 Broadway|JH401 
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TRANSISTOR 
CURVE 
TRACER 


for use with 
general purpose 
oscilloscopes 

PRICE £110 


NPN & PNP TRANSISTORS DIODES (ZENER, TUNNEL, 4 LAYERS etc.) 
Veg versus lc Vag Versus le 
lceo Ices Vsar Vero & Veao + FORWARD & REVERSE DIODE CHARACTERISTICS 
BUILT IN CALIBRATION FACILITIES | SELECTION OF MATCHED PAIRS 


Radar & Communication Instruments Division 
PLOT BROTHERS (LONDON) LIMITED 
Wigton Gardens, Stanmore, Middlesex 


EY A Member of the Elliott-Automation Group 


m | ELLIOTT 


+4 x 
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AIREDALE 
FREE STANDING 


SPEAKER 
ASSEMBLY _ 


mobile--speaker 
ever 


to be produced 
by WHARFEDALE 


For many years. the 
Wharfedale omni-direc- 
tional 3-speaker Corner 
System has been recog- 
nised as a superbly natural 
reproducer, and has fre- 
quently stood the difficult 
test of comparison with 
live musical performances. 
The AIREDALE is a 
free standing version, suit- 
able for corner or along 
the wall location. Cabinet 
resonance is avoided by 
sand filling the front panel 
and fitting ceramic tiles 
to rear side panels. Some 
idea of the solid construc- 
tion is given by the fact 
that the total weight ex- 


SPECIFICATION : 


SIZE: 39 x 284 14in, 
WEIGHT: 91lb. com- 


lete. : - 
ee ens ceeds ? cwt. Fitted with 
Bede aly eee castors for ease of move- 


ment. 
MAX. INPUT: 20 watt 


Individual controls for 
middle and treble res- 
ponse are located in the 
rear panel. 


£65 fully finished with 
a choice of polished 
walnut or mahogany 
veneers or oiled teak. 


Oak finish available to 
special order. 


£64 unpolished. 


Fully descriptive litera- 
ture free on request. 


In the Airdale 


L. F. output is produced by a 15” unit, type 
W15/RS. fitted with heavy cone and impreg- 
nated cloth roll surround for minimum 
distortion. 


WHARFEDALE WIRELESS WORKS 
LTD. 
Idle * Bradford - 


Tel: Idle 1235/6 
Grams: ‘ Wharfdel’ Bradford 


Yorkshire 
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R.S.C. 


BRADFORD 


56 Morley Street 
(aboveAlhambra)  _— 
(Half day Wed.) 


WIRELESS WORLD 
Post Terms. C.W.O. or C.0.D. No C.0.D. under £1. 
Postage 2/9 extra on orders under £2. 4/6 extra under 


R. S. C. £5 unless carr. stated. 
LEEDS 


BIRMINGHAM | SHEFFIELD | HULL | M’CHESTER LIVERPOOL se coany bis 


6 Gt. Western Arcade; 13 Exchange Street 51 8-10 Brown Street 73 Dale Street | Arcade, Briggate 
bp. Snow Hill Sin.) | (Castle Market Bldgs.) |Savile St.| (Market Street) See iine MenCdiee Leeds, 1 
(No half day) (Half day closing Thursday) (No half day) (No half dent 


St. Sin. (No Half day) 
HI-FL 10 WATT AMPLIFIERS | only 3 pairs of soldered AUDIQTRINE HI-Fi TAPE RECORDER KIT 
FACTURER’S _ DISCONTINUED as Bigs mee Build a high quality recorder in the £70 class for only ; 


MODE S11 9-0 soi 


Post Orders to R.S.C. (M/C) Ltd., 54 Wellington St., Leeds, 1. 
Trade Supplied. Personal Shoppers to any of Branches below: 


R.S.C. 


LEICESTER | 


32 High Street 


(Half day Thurs.) | « 


DERBY 


26 Osmaston Rd. 
The Spot \ 


(Half day Wed.) le a one appr nant 1 GNS. ~- Can be OR DEPOSIT £2.13.9 
Push-pull output. Latest high efficiency Mullard valves. 5 as aseernpies in oes reggie eo of a4 


Dual separately controlled inputs for mike and gram. 
Separate bass and treble controls. High-sensitivity. Output 
for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and 
in perfect working order, For 200-250 A.C. mains. 


LINEAR TAPE PRE-AMPLIFIER Type LP/1. Switched 
negative feedback equalisation. Positions for Record 
ljin., 3%in., 74in. and Playback. EM84 Recording Levél 
indicator. Designed primarily as the link between Collaro 
Tape Transcriptor and high fidelity amplifier but suitable 

almost any Tape Deck. Q GNS. Send S.A.E, for leaflet. 


LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. 
Suitable for use With any record playing unit and most 
microphones. Negative feedback 12 D.B. Bass and treble 
controls. For A.C. mains input of 200-250 v. 50 c.p.s. Out- 
put for 2/3 ohms speaker. ‘Three miniature Mullard Valves. 
Size only 6x5x5}in. high. Chassis fully isolated from 
mains. Guaranteed 12 months. Only £5 19 6 OR 
s s 


Deposit. 22/- and 5 monthly payments 

of 22/-. Send S.A.E. for leaflet. 

CABY MULTIMETERS. Ml. Sensitivity 2,000 ohms per 
volt. A.C. and D.C. §4/-. A10. Basic meter sensitivity 
155 microamp. A.C. and D.C. ranges. £4/11/6. 3B40. 
Sensitivity up to 10,000 ohms per volt A.C. and D.C. 
£6/2/6. TMK500 30, 000 ohms per volt. A.C. and D.C, 
£8/19/6. Send 8.A.E. for leaflet. 


SUPERHET RADIO FEEDER UNIT 


for use with any of our Amplifiers). 
F changer is used. Pentode I.F. and double Diode Second 


MIDDLESBROUGH 


106, Newport Road 
Now open (Half Day Wednesday) 


INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR THE 
AUDIOTRINE HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX 7x 4in. LOUD- 
SPEAKER. Reel of Best Quality TAPE, Spare Tape Spool, a Portable Cabinet, size 
approx. 14}x15.x8iin., finished in durable and attractive duo-tone Policrome and 
connection diagram for wiring amplifier to transcriptor. 
FEATURES INCLUDE: 

> 8-SPEEDS. %* FREQUENCY RESPONSE 50-11,000 c.p.s. 4 SWITCHED NEGATIVE 
FEEDBACK EQUALIZING FOR EACH SPEED re OUTPUT 4 WATTS * MAGIC EYE 
RECORDING LEVEL INDICATOR ~ 3 MOTORS »% Fast rewind * TAPE MEASURING 
AND CALIBRATING DEVICE * TAKES FULL 7in. DIAMETER REELS OF TAPE % 
rl rar tea all den % ENTIRELY EFFECTIVE AUTOMATIC ERASURE. Send 
§.A.E. for leafle 


R.S.C. BATTERY TO MAINS CONVERSION UNITS 


Type BMI. An all-dry battery eliminator. Size 54x4}x2in. approx. Completely 
replaces batteries supply 1.4 v. and 90 v. where A.C, mains 200-250 y. 50 c/s. is available. 
Suitable for all battery portable receivers requiring 1.4 vy. and 90 y. This includes latest 
low consumption types. Complete kit with diagram 39/9, or ready for use 46/9. 
Type BM2. Size 8x53 x 2hin. Supplies 120 v. 90 v. and 60 v. 40 mA. and 2 v. 0.4 a. 
to 1 amp., fully smoothed THEREBY COMPLETELY REPLACING BOTH H.T. BAT- 
TERIES AND L.T. 2 vy. ACCUMULATORS when connected to A.C. mains supply 200- 
250 v. 50 e/s. SUITABLE FOR ALL BATTERY RECEIVERS normally using 2 y. 


accumulator. 
Complete kit with diagrams and instructions. 49/9 or ready for use 59/6. 


POWER PACK KITS. Only 19/11. Fully smoothed H.T. output of 250 y. 60 mA. and L.T. supply of 6.3 v. 1.5 amp. 
Selenium Rectifier. Smoothing 


Consisting of Double Wound Mains Transformer 230/250 v. 50 c.p.s. A.C. primary. 


Choke, Double Electrolytic Condenser. Aluminium Chassis aud Circuit, 


LON DON/EDINBURGH|GLASGOW 


238, Edgware Road, W.2. 133, Leith Street 326, Argyle Street ‘- 
Now open (Half Day Thursday) | Now open (Half Day Wednesday) | Now open (Half Day Tuesday) 


rE TR 
Detector. Delayed A.V.C. W. Ch. Sw. incorporates Gram. 
position. Controls are Tuning, W. Ch. and Vol. Simple 
alignment instructions. Only 250 v. 15 mA. H.T. and L.T. 
or 6.3 vy. 1 amp. required from amplifier. Size of unit 
approx. 9-6-7in. high. Send’S.A.E, for illustrated leafiet. 
Total building cost of § GNS. Point-to-point wiring 
diagrams and instructions 2/6. 


STOCKISTS OF ARMSTRONG 
CHASSIS, GOODMANS, W.B., 
and FANE SPEAKERS, LINEAR, 
LEAK,VERDIK,ROGERS, DULCI 
AMPLIFIERS, GARRARD and| 
GOLDRING T/TABLES cash or HP. | 


THE SKYFOUR T.R.F. RECEIVER 

A design of a 3-valve 200-250 v. A.C. mains L, and M. wave 
T.R.F. receiver with selenium rectifier. It employs valves 
6K7, SP61, 6V6 and is specially designed for simplicity 
in wiring. Sensitivity and quality are well up to standard. 
Point to Point wiring diagram, instructions and parts list 
1/9. This receiver can be built for a maximum of £4/19/6 
including veneered walnut cabinet. 


ACOS GP67-2G HI-FI Crystal 
Cartridges with sapphire 
stylus. Standard replacement 
for - Garrard. B.S.R. and 
Collaro. Only 16/9. Acos 
Stereo/Monaural 35/9. 
Ronette Stereo/Monaural 


39/9. 


| TRANSISTOR SALE 

Mullard OC71 3/9. OC45 
A/11. OC44 4/11. OC72 
4/9. OC81 4/11. OCI71 8/9. 
Ediswan XAI101, X4AI112, 
XB113, XB104, XC1O1A, 
3/9 ca. Postage 6d. for up to 
3 Transistors. 


JASON F.M. TUNERS 


HEAVY DUTY KIT 
6/12 v. variable charge 
rate up to 6 amps. 
Consisting of Mains 
Trans., F.W. (Bridge), 
Selenium Rectifier, 0-7 
amp. meter. Variable 
Charge Selector. Fuses, 
fuse - holders, panels, 
plugs and circuit. Only 
59/9. Post 4/6. 


CHARGER 
TRANSFORMERS 


Type FMT1. All parts in- | 200-230-250 v. 50 oie 
cluding Dial, Escutcheon, }0-9-15 v. 14 
Punched Chassis & Valves §0-9-15 v. 22 

Power supply required }0-9-15 v. 3 

180 vy. 25 mA. and 6.3 v. [0-9-15 v. 5 

We Dy aeciiaw ee oetees £6/19/6 | 0-9-15 v. 6 

Type FMT2 ... £8/19/9 }0-9-15 v. 8 a 


EX 


GOVT. SELENIUM RECTIFIERS 40/9 | 19/9 
. 15 amps. F.W. (Bridge). Only 

~~ “EX. GOVT. SMOOTHING CHOKES 

60mA. 10 h, 400 ohms 8/11. 100 mA. 10 h. 100 ohms 6/9 

150 mA. 10 h. 100 ohms 10/1]. 120 mA. 12h. 100 ohms 9/9 


200 mA. 5-10 h. 100 ohms 11/9. 250 mA. 5 h. 50 ohms 10/9" 


TANNOY 8 WATT RE-ENTRANT LOUDSPEAK- 
ERS. 8 ohms for workshop, factory or outdoor use 25/9 ea. 


Full range. 


DARLINGTON 


13, Post House, Wynd. Now open (Half Day Wed) 
R.S.C. POWER PACKS 200-250 v. A.C. Com- 


pletely enclosed in louvred enamelled case, 8x 5} x 2}in. 
Output fully smoothed 250 v. 60 mA. and 6.3 v. 2 a. 39/9. 


R.S.C. STEREO/TEN HIGH QUALITY 
AMPLIFIER KIT 

Valves EZ81, ECC 
83, ECC83, EL84, 
ELS8&4, Separate 
bass and treble con- 
trols giving ‘‘ cut ”’ 
and ‘ boost.” Sen- 
sitivity 50 mV. 5 
watts high quality 
output on each 
channel. Can be 
used as straight 10 
watt amplifier.- Controls: Stereo/Monaural switch, ganged 
volume, ganged treble, ganged bass and balance. 
Output for 3 ohms speakers. Point-to-point 
wiring diagrams and instructions. Tlustration 
full wiring details and priced parts list 1/9. 
Or supplied assembled and tssted 59/6 extra. 


8 ens. 


Carr. 7/9. 


R.S.C. 3 WATT GRAM AMPLIFIER KIT 
amplifier suitable for any type of single or au! 

player. Size 12x24x2tin. Chassis is isolated. Mains 
put for 2-3 ohm speaker. Volume and tone 39 9 
control with mains switch, Only 

200-250 v. 50 c.p.s. A.C. mains. Overall size only 11¢x 
2}x2hin. Fitted Vol. and Tone Control with mains switch. 
changer unit. Output for 2-3 ohms speaker. Guaranteed 
12 months. Only 59/6. 


All parts to construct a very compact, highly sensitive 

transformer for 200-250 vy. A.C. mains, Out- 

GL8A MINIATURE 3-WATT GRAM. AMPLIFIERS. For 

Designed for use with any kind of single player or record 
SELENIUM RECTIFIERS 


L.T. Types H.T, Types H.W. 

2/6 v. 4 as HW... 2/9 120 vy. 40 mA.. 3/9 
6/12 v. da. HW... 2/9 250 v. 50 mA 3/1lL 
Following F. EnG (Bridge) 250 v. 60 mA 4/11 
6/12 v. 1 3/1 250 v. 80 mA.. - 6/11 
6/12 v. 2 250 v. 250 mA... 11/9 
6/12 'v. 3 Types Below Contact cooled 
6/12 v. 4 250.v. 60 mA. H.W. 5/11 
6/12 v. 5 250 v. 70 mA. ee 711 
6/12 v. 6 F.W. (Bridge) 

6/12 v. 1 250 v. 50 mA.. 8/11 
6/12 v. 1 250 v. 75 mA.....10/11 


R.S.C. Battery Chargers & Kits for 200-230-250 v. 50 c/s. A.C. Mains Guaranteed I2 mths. 


Bdeeld 3s -tiaiene cs det ASSEMBLED ASSEMBLED 6 v. or [2 v. 4 amps, 
onsisting of Mains Transformer, b 
F.W. Bridge, Metal Rectifier, CHARGERS Bites: eee 


well ventilated steel case. Fuses, 


6-12v.14.less meter 27/9 


and, variable 


chargé selector. 


fuse-holders, grommets, panels. : Also selector 
clips and circuit. Carr. 3/9 extra. 6-12 v. 2amp. Fitted plug for 6 v. or 
6 v. or 12 v. 1 amp.......... 23/9 jamie pads elector Toa aoe 
As above with ammeter... 28/9 Plus for 6 v. or 12 v. ot Senate 
6 vy. 2 amps 19/9 Louvred metal case, stdol WeRTeNeaERs 
6 v. or 12 v. 2 amps.......... 25/9 finished attractive ham-} pige hammer finish. Ready for use with mains ~ 
6 v. or 12 v. 2 amps.......... 35/9] mer Dlue. Ready for} and output leads. 59/9 
(inclusive of ammeter) use , with mains and ; d Carr. 4/6. 
6 v. or 12 v. 4 amps.. with output leads. Double} Or Deposit 12/- and 5 monthly payments of 12/-. 
. vie ties ps., Fused. 39 9 Carr, | AS above but for 6 amp. charging, 4 GNS. Carr. 
variable charge rate selector Only 3/9 5/- or Deposit 16/- and 5 monthly payments of 
ang.amumeter!: ifaw cisestes 52/9 : ~ y16/-. 


HEAVY DUTY 14 AMP. KIT 


at 12 v..(or 24 v. at 7 amp.). Consists 
of WVransformer, Rectifier, Variable. 
Resistor, Ammeter Fuses, Terminals, 


Stove. Enamelled Case and Circuit. 4 Rectifier, 


Only 10 GNS. Carr. 15/-. 


VALVES | 


Keen prices 


CHARGER AMMETERS 
0-1} a., 0-3 a., 0-7 a. 8/9. 


SENSATIONAL STEREO OFFER 


Complete kit of parts to construct a 3+3 watt good quality 
stereo amplifier providing realistic reproduction. Suitable 
all stereo pick-up leads. Ganged vol. and tone controls. 


Pre-set balance. For 200-250 vy. A.C. mains only. Fully 
isolated chassis. GNS. 
Or including Stereo Head 19/9 extra. Carr. 4/6 
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Consists of Mains Transformer, 
Ammeter, 
For 200- 350 v. A.C. mains. 


HEAVY DUTY 12 v. 10 AMP. KIT 


F.W. (Bridged) Selenium 
Variable Resistor, and Circuit. 
Only £4/19/9, carr. 10/-. 


R.S.C. BABY ALARM or INTERCOM. UNIT KIT 
For 200-250 v. A.C. mains. Includes all parts, diagrams 
and instructions. High’ sensitivity. Completely safe. 
: Controllable 
either end. 
Housed in two 
cabinets of 
pleasing design 
89/6. Carr. 5/-. 
Or assembled and 
tested 6 gns. 


Fuses, 


at 


ae oat os 


2 


Lae Sate er 
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R.S.C. A10 30 WATT AMPLIFIER 


HIGH FIDELITY 
ULTRA LINEAR 
PUSH-PULL 
OUTPUT 


SLX VALVES EF86, EF86, ECC83, 
807, 807, GZ34, Tone Control Pre-Amp. 
stages are incorporated. Sensitivity 
is extremely high. Only 12 millivolt 
wihinimum input is requized for full 
output: THIS ENSURES THE SUIT- 
ABILITY OF ANY TYPE OR MAKE OF 
MICROPHONE OR PICK-UP. Separate 
Bass and Treble controls give both 
“lift” and “cut” with ample tone 
correction for long playing records. An extra input with associate vol. control is provided 
so that two separate inputs such as “ mike ” and gram. etc., can be simultaneously applied 
for mixing purposes. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR SUPPLY 
OF 300 y. 20mA. and 6.3 y. 1.5 A. FOR A RADIO FEEDER UNIT. Price in kit form with 
easy to follow wiring diagram. 


ONLY Or factory built using latest EL34 output valves and with 12 
Carr. 1 1 Gns months’ guarantee. 14 GNS. TERMS ON ASSEMBLED UNITS. 
10/-. " DEPOSIT 33/9 and 9 monthly payments of 33/9. 


Protective Cover 19/9. Type 807 output valves are used with High Quality Sectionally 
Wound output transformer specially designed for Ultra Linear operation. Negative 
feedback of 20 D,B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL 
TO MOST EXPENSIVE UNITS AVAILABLE; Frequency response + 3 D.B. 30-20,000 ¢/s. 
Tone Controls + 12 D.B. at 50 c/s. +12 D.B. to —6 D.B. at 12,000 c/s., hum and noise 
70 D.B. down. Good quality reliable components used. Chassis finish gold hammer. 
Overall size 12x 9x 9in. approx. Power consumption 150 watts, For A.C. mains 200- 
250 v. 50 c/s. Output for 3 and 15 ohms speakers. EQUALLY SUITABLE FOR THE 
CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS. IDEAL 
FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELECTRONIC 
ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, étc., etc. We can 
supply Microphones, Speakers, etc., at keen cash prices or on terms with amplifiers. 
EXPORT ORDERS INVITED. 


EE RE SE EET AER DE PSS ER SE EME ROE MOE HET NSE AOE 
- LOUDSPEAKERS. 2tin. to 18in, at keen prices. 12in. 6-8 watt 3 ohris 29/11. 12in. 


10 watt 12,000 lines 3 ohms or 15 ohms. 59/9. TWEETERS. 4in. R.A. 3 ohms 25/9. 
R.A. 15 ohme 25/9. W.B. 15 ohms 32/3. Fane 15 ohms, Pressure type £3/15/-. 


FANE HEAVY DUTY HI-FIDELITY SPEAKERS 


12in.150hms. Cast chassis. Exceptionally robust 2in. diam. Voice Coil Assemblies. 
122/10 20 watts .. 5 gms. 122/10A 20 watts... 6 ens. 
122/12 20 watts .. 7 gns. 122/124 20 watts .. § gns. 
122/14 22 watts .. 9 gns. 122/14A 22 watts .-10 gns. 
129/17 25 watts ..£11 17 6 122/17A 25 watts ..£12 17 6 


15in.150hms. Cast chassis. Exceptionally robust 2in. diam. Voice Coil Assemblies. 


152/12 20 w......-12 gns. 162/12A 20w. ....13 gns. 
152/14 27w. . 152/144 27w. ....15 ens. 
152/17 36 w. 152/17A 35w. ....17 ens. 


“ A” indicates dual cone type 30-17,000 c.p.s. Send 8.A.E. for leaflets. Terms available. 


R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIER 


A highly sensitive 4-valve quality amplifier for the home, small club, etc. Only 50 milli- 
volts input is required for fuil output so that it is suitable for use with the latest high 
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes. 
Separate Bass and Treble controls are provided. These give full long playing record 
equalisation, Hum-level is negligible being 71 D.B. e 

down. 15 D.B. negative feedback is used. H.T. 
of 300 vy. 26 mA. and L.T. of 6.3 v. 1.5 a. is available 
for the supply of a Radio Feeder Unit or Tape Deck 
pre-amplifier. For A.C. mains input of 200-250 v. 
50 c/s. Output for 2-3 ohms speaker. Chassis is not 
alive. Kit is complete in every detail and includes 
fully punched chassis (with baseplate) with the blue 
hammer finish and point-to-point wiring diagrams 
and instructions. Exceptional value at only £4/15/- 
or assembied ready for use 25/- extra, plus 3/6 car- 
riage. Or deposit 22/- and five monthly payments of 22/- for assembled unit. 


a EE ES EA 
R.S.C . TRANS FO R M E RS Fully Guaranteed. Interleaved & Impregnated. 


MAINS TRANSFORMERS. ‘Primaries 200-250 v. 50 c/s. 


OUTPUT TRANSFORMERS 


WIRELEss WORLD 81 


R.S.C. All 12-14 WATT AMPLIFIER 
HIGH FIDELITY 
PUSH-PULL ULTRA 


LINEAR OUTPUT 
* BUILT-IN ”’ 
PRE-AMP STAGES 

Two input sockets with associated 
controls allow mixing of “ mike” 
and gram. as in A.10 High sensitivity. 
Includes 5 valves ECC83, ECC83, ELS84, 
EL84, EZ81. High Quality sectionally. 
wound output transformer specially 
designed for Ultra Linear operation . 
and reliable small condensers of eurrent manufacture. INDIVIDUAL CONTROLS 
FOR BASS ‘AND TREBLE “ Lift” and ‘ Cut.” Frequency response + 3 D.B. 30- 
30,000 c/s. Six negative feedback loops. Hum level 60 D.B. down. ONLY 23 millivolt 
INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick- 
ups and microphones. Comparable with the very best designs. 

For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300v. 30 mA. and 
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12x 9x7in. For A.C. 
mains 200-250 v.50 c/s. Output for 3 and 15 ohms speakers. Kit is complete to last nut. 
Chassis is fully punched. Full instructions and point-to-point wiring. — 8 Gns Carr. 
diagrams supplied (or factory built 51/6 extra) ONLY =) 10/- 
If required louvred metal covers with ¥ carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send 8.A.E. 
for illustrated leaflet detailing Cabinets, Speakers, Microphones, etc. with cash and 
eredit terms. 


R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER 


A Multi-Purpose High Fidelity, High Output Unit for Vocal and instrumentalist Groups. 
Incorporating two 12in. heavy duty 25-watt high flux (17,000 lines) loudspeakers with 2in. 
diameter pole pieces (total flux 220,000 lines). Designed for efficiently handling more than 
full output of amplifier at frequencies dowa to 25 c.p.s, One speaker has an aluminium 
speech coil and dual cone to extend frequency up to 17,000 c.p.s. : ; 
Heavily made cabinet of convenient size 24x21 »14in. has an exceptionally attractive 
covering in two contrasting tones of Vynair. For 200-350 v. 50 c.p.s. A.C. mains operation. 
EMINENTLY SUITABLE FOR BASS, LEAD or RHYTHM GUITAR AND ALL OTHER 
MUSICAL INSTRUMENTS. Four jack socket inputs and two independent vol. controls for 
simultaneous connection of up to four instrument pick-ups or microphones. 

Separate bass and treble controls providing more than adequate ‘‘ Boost ’’ or ‘‘ Cut * 
Level frequency response throughout the audible range. ; 
391 Gns Or DEPOSIT £4/3/- and 12 monthly payments 
2 = Carr. 17/6. of £3/9/11. 

Superior to units at twice the cost. Send §.A.E. for illustrated leaflet. 


R.S.C. BASS-20 GUITAR AMPLIFIER. 
R.S.C G.5. GUITAR With 15in. 30 watt heavy duty speaker. 
AMPLIFIER 


Robust Rexine covered eabinet. Only 
5-watt high quality output. Incorporating 293 Gns. Send 8.A.E. for leaflet. 

high flux 12in. 10 watt, 12,000 line loud- | LINEAR TREMOLO/PRE-AMP UNIT 
speaker. Sensitivity 30 m.v. High im- 


Designed for introducing the Tremolo 
impedance jack input. Handsome strongly effect to any amplifier fitted with a reserve 
made cabinet (size 14x14 x Jin. approx.) power supply point for smoothed H.T. and 
finished in contrasting shades of Rexine | 6.3 v. A.C. This applies to practically all 
and Vynair. 200-250 A.C. mains operation. amplifiers of our manufacture and to those 
£9 19 & Carr. Send §8.A.E. of several other manufacturers. The unit 

/ / 7/6 for leaflet. 


plugs into power supply point and any 
Or DEPOSIT 22/8 and nine monthly pay- 


input socket of amplifier. Controls are 


ments of a Speed (frequency of interruptions). 
22/8 Depth (for heavy or light effect). Volume, 
MICROPHON ES Full range and Switch Three sockets are for 2 inputs 


d Foot Switch. Only 
from 14/9. Also Desk & Floor Stands | "7 oS Only A Gns. 


R.S.C. SENIOR 15 WATT LEAD OR RHYTHM GUITAR AMPLI- 
FIER. High-fidelity push-pull output. Separate bass and treble 
“cut” and “boost”? controls. Twin separately controlled 
inputs so that two instruments or ‘‘ mike” and pick-up ean be 
used at the same time. A heavy duty 20 watt high flux 12in. 
loudspeaker with cast chassis is used. Cabinet is well made and 
19 Gns finished as Junior Model. Size approx. 18 x 18 x 8in. 

* or DEPOSIT §9/11 and 12 monthly payments 
83/4. Carr. 10/-. Send 8.A.E. for leaflet. 


LOUDSPEAKERS IN CABINETS 
12in. 10 WATT. Walnut Veneered Cabinet size 15 x 15 x 8in. 
approx. High quality 12in. 10 watt 12,000 line speaker, 
3 obms or 15 ohms £4/19/6. Carr. 5/-. Or Deposit 11/38. 
and nine monthly payments]1/8 


FULLY SHROUDED. UPRIGHT MOUNTING. 


250-0-4 6. . 24-3-3in. Midget Battery Pentode 66.1 for 384, etc. ........+ 4/6 12in 20 WATT. High Quality 
Sei pasow quemas, ody 4 Be pa ek oh ay ea Small Pentode 5,0000 to3Q ..--.----.sceeeees 4/6 15,000 line l/speaker 15 ohms in 
300-0-300 vy. 100 mA. 63 v.4a., 0-5-63 v.3a. .. 98/9 Standard Pentode Sees test wid ea feniety diavele’ oO ae (MEET RS Phe 

-0- i 6.3:v. 48.0 ee Standard Pentode 7,000 to3Q.....---..eeeeeeee x 18 x Sin. ..» Carr. 
300-0-300 v. 130 mA., 6.3 v. 4a. ¢.t., 6.3 v. La. For 7/9 or Deposit, 17/9 and 9 


Mullard S10°Amplifier = 20500 F os ede ce ccs ee 35/9 
3650-02350 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3a. .. 29/9 
350-0-350 v. 150 mA., 6.3 v. 4a., 0-5-6.3 v.3a..... 37/9 


425-0-425 v. 200 mA., 6.3 v. 4a.,¢.t.,5V.3a....--- 57/9 
425-0-425 v, 200 mA., 6.3 v.4a.,6.3v.4a.,5v.3a. 59/9 
450-0-450 v. 250 mA., 6.38 v.4a.0.T.5y.3a. .... 69/9 


TOP SHROUDED DROP-THROUGH TYPE 


260-0-256 v. 70 mA., 6.3 v. 2 a., 0-5-6.3 v.2a..... 17/9 
250-0-250 v. 100 MA., 6.3 V. 3.5 a... 66sec ee eeee - 19/9 
250-0-250 v. 100 , 6.3 v. 2a., 6.3 v. 1d...6..-- 21/9 
350-0-350 v. 80 mA., 6.3 v. 2 a. 0-5-6.3 V. 2a......- 18/11 
250-0-250 v. 100 mA., 6.3 v. 4a., 0-5-6.3 v., 3a..... 26/9 
300-0-300 v. 100 mA., 6.3 v. 4 av, 0-5-6.3 v. 3 a. 27/9 


300-0-300 v. 130 mA., 6.3 v. 4 a., 0-5-6.3 v. 1 a., 
suitable for Mullard 510 Amplifier ........... . 83/9 

350-0-350 v. 100 mA., 6.3 v. 4 a. 

350-0-350 v. 150 mA., 6.3 v. 4 a. 


MIDGET CLAMPED TYPE. Primaries 200-250 v. 
250-0-250 v. 60 mA., 6.3 v. 2 a., 2§x2$x2tin..... 12/9 
250 v. 60 mA., 6.3 v. 2 a. Size 28x29 x 2hin....... 11/9 


FILAMENT TRANSFORMERS 12 vy.la. .......- V9 
6.3'v. 15a ..,.....5- B/M BBV. 3a 2.2000 8/11 
6.3 V. 2 a. .2eeseees -- 6 63v.64a 1.1.2.0 17/9 


12v. $a. or 24v. 1.5a. 17/9 
AUTO (Step Up/Step Down) TRANSFORMERS 


50-80 watts 110-120 v./230-250 Vv. ....---s seers + 13/9 
150 watts 110-120 v./200-250 Vv. .....4.-+ sees -- 27/9 
250 watts 110-120 v./200-250 Vv. ..seseeeeeeeeees 39/9 


SS 
W.B. ‘“‘STENTORIAN” HIGH FIDELITY P.M. SPEAKERS. 
HF1012. 10 watts rating. Where a really good quality 
speaker at a low price is required, we highly recommend this 
unit with an amazing performance. £4/12/-. Please state 
whether 3 ohm or 15 ohm required. 


ee eR ER RY Rk RR 
BASS REFLEX CABINET. Designed for above speaker. 
Acoustically lined and ‘ported: Polished walnut veneer 
finish. Size 18x12x10in. Strongly made. Handsome 
appearance. Ensures superb reproduction for only £3/19/6. 


Push pull 8 watts EL84 to 3Q .....-.eeseeseeees 
Push pull 8 watts EL84stol5Q ..... mata 
Push pull 10-12 watts 6V6 to 30 or 150 


y 
Push pull 10-12 watts to match 6V6 to 3-5-8 or 15 17/9 


Push pull EL84 to 3 or 15Q, 10-12 watts.........+ 17/9 

Push pull Ultra Linear for Mullard 510, etc. ...... 29/9 

Push pull 15-18 watts, sectionally wound 6L6, 
KT166, etc., for 3 or 15D... - eee eee ee eee 29/9 


Push pull 20 watt high-quality sectionally wound, 
EL34, 6L6, KT66, etc., to 3 or 15Q fully shrouded 47/9 

MICROPHONE TRANSFORMERS 

120-1 High quality, clamped 

eS 


SMOOTHING CHOKES 

250 ma., 5 H., 1009 11/9 
150 mA.,7-10H,2500 11/9 60 mA., 10 H., 4009 4/11 
100mA.,10H.,2009 8/9 lamp.0.59 L.T.type 6/6 


——— el 
AUDIOTRINE HIGH. FIDELITY SPEAKER SYSTEMS 


Designed -to provide a 
smooth frequency response 
from 40-20,000 c.p.s. con- 
sisting of 12in. 12,000 line 
15 ohm speaker. Crossover 
Unit and Tweeter. Highly 
recommended for use with 
any High Fidelity Ampli- 
fier, 10 Watt Unit 
£4/19/6 or Deposit 11/3 
and nine monthly pay- 
ments of 11/3. 20 Watt 
Unit £6/19/9 or Deposit 
15/9 and nine monthly 
payments of 15/9. 


ACOS PICK-UP ARMS. 
Fitted Hi-Fi Turnover Crystal Cartridge only 29/11 


80 mA., 10 H., 3500 5/6 


11W W—117 FOR FURTHER DETAILS. 


monthly payments of 17/9. 
l5din. 30 WATT. Heavy Duty 
High Flux Speaker. Suitable 
for BASS GUITAR. Cabinet 
24x21 x léin. Heavy construc- 
tion covered in attractive. 
Rexine and Vynair in two con- 
trasting tones of grey. Only 
19: GNS. Or Deposit 37/6 and 12 monthly payments 37/6. 
15in. 50 WATT. 14,000 iine speaker with 3in. diameter 
speech coil. 15 ohms Impedance, in Substantial Two-tone 
Rexine and Vynair covered cabinet of pleasing appearance. 
Acoustically lined. IDEAL FOR BASS GUITAR. Size 
30 x 24x 16in. approx. ONLY 29 Guns, Or Deposit £3/15/- 
and twelve monthly payments 50/-. 
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R.8.0, STANDARD BASS REFLEX CABINET. For 12in. 
Loudspeakers, acoustically lined and ported. Size 20in. x 
14 x 13in. Beautiful walnut veneer finish, Especially 
recommended for use with Speaker 
system below. £5/19/6. Set of four 
jegs can be supplied with brass 
ferrules for 19/6. 

AUDIOTRINE CORNER CONSOLE 
CABINETS. Strongly made. 
Beautiful polished walnut veneered 
finish. Pleasing design. 

JUNIOR MODEL. To take up to 
8in. speaker. Size approx. 20 x 
11 x8in. Only 49/9. 

STANDARD MODEL. To take 
up to 10in. speaker. Size 27 x 
18 x 12in. £4/11/9. 

SENIOR MODELS. To take up to 
12in. speake> and with Tweeter 
cut-out. Size approx. 30x30x 
15in. (Recommended for use with 
Audiotrine speaker system), '7 Gns, or terms. 


VALVES 


AC/HL 4/6) DL93 6/-} BFO3.. 4/6] HL2K 2/6 
ACP4 6/-|DL94 6/—-| BF74.. 4/-| HL23 6/- 
AC6PEN6/- DL96 «5/6 | EF80.. 5/- | HL23DD 
AL60 5/—| DL819 15/- | EF85.. 4/6 5/- 
ARS .. 5/-| DLS1O 8/—| EF86.. 6/-| HL41 4/- 
ARP .. 3/6| E80F 23/-| EF89.. 3/9| HVR2 9/- 
ARP3 3/-| E1148 2/6] BF91.. 2/9 | K3A ..80/- 
ARPI2 2/6] E1232 9/-| EF92.. 2/-| KT32 8/- 
ARP21 7/—| H1266 50/-] BF95.. 5/-| KT33C or 
ARP24 3/6] 1415 30/-| EFI83 $/-| KT44 
ARP34 4/-| E1524 12/6] EF184 8/-| K'T63 ne 
ARTP1 6/-| BA50 1/-| EHT1 300/-| KT66 12/9 
ATP4 2/8] BA73 /-]| EL32.. 3/9| KT67 16/- 
ATP7 -5/6.| EABCS0 Si EL34., 8/-| KT76 8/6 
AU7 ..55/- | EAC91 EL35.. 5/-| KT8C 22/- 
BL63 10/—| BAF42 ae EL38 ..17/6 | KT88 _18/- 
Bs4 ...8/-| EB34 1/6| BL41.. 7/-| KT wel 4/6 
BS5 20/-| BBQ] 3/- | EL42-. 8/-| KTW63 4/- 
BS84. 47/6 | HBC33 6/-| ELS6.. 8/—| KTZ41 6/- 
B2134_ 16/=| HBC41 6/=| EL81.. 8/- | KTZ63 6/- 
BT19~° 25/- | EGC80 5/-]| EL83.. 6/3 | LP2 ..10/- 
BYT35 25/-| EBF80 6/—| BL84.. 5/-| L638 .. 5/- 
BT45 150/- | EBF83 7/6] BL85.. 8/-| M8100 9/- 
BT83 35/-| EBF89 6/9| EL91.. 4/6 | M8142 19/- 
CCO3L .. 2/—| BC52 °° 4/—] BLS... 5/—| MH4 .. 5/- 
CL33 .. 9/- | EC53 12/8] EM80 6/- MHLDO10/- 
CV71.. 8/—| EC70.. 4/-] EM81 7/6| ML6 .. 6/- 
OV77 .. 6/—| EC90 20/-] EM84 6/3 | NE17.. 7/- 
CV102 1/+| EC91.. 3/-| Ems5 9/- | NG@T2 10/- 
CV103 4/-| ECC81 4/-| EN31 10/-| OB3 .. 3/- 
CVv4014 3/—| ECC82 5/- ESU208 6/- | OC3 .. 5/- 
CVv4015 5/-| ECC83 6/-| EY51 5/6] OD3 .. 4/6 
CV4025 10/- | ECC84 5/6] BY86 5/6 | OZ4 .. 4/- 
CV4046 40/- | ECC85 16/6| EY91 3/-| PCC84 5/- 
CY31.. 6/6 | ECO91 4/-| Ez40 5/-| pocss 7/- 
D1... 1/6| ECF80 5/6} EZ41.. 6/6 PCC89 7/6 
D4i_.. 3/3 | ECF82 7/— | EZ80 .. 5/6 | Bonen 
D61 .. 6/-| ECH42 8/-| Ez81.. 3/6 | POF80 5/- 
D77_.. 8/8 | ECH81 5/-| F/6057 6/-| PCF82 6/6 
DA30 12/6 | BCH83 7/6 | F/6061 5/-| PCF84 5/- 
DA60 75/—- | ECL80 5/6 | F/6063 4/-| poLs1 9/— 
DAF96 6/- | ECL82 7/6 | FW4/5006/6 PCL82 6/- 
DD41 4/- | ECL83 10/- | @1/236G 9/- | 567, 
DET5 8/— | ECL86 10/- | G1/371K L83 8/3 
DET20 9/- | EF34.. 2/6 19/- | PCL84 7/- 
DET25 15/— | EF36.. 3/6 | @50/2G 6/-| PCL86 9/- 
DF73 6/- | EF37  7/-| GU00 25/-| PENo5 4/6 
DF91 = 3/- EF39 4/-| @Z32 1o/-| PEN4G 3/- 
DF92  3/- | EF40.. 8/-| qz34_ 1o/-| PENe20a 
EF41,, 6/- 
DFI6  B/- | Fase g/- | H63 .. 7/- 3/- 
DK92_—s 6/6 EF55.. 8 HK54 29/6 | PL36.. 7/6 
DK96 5/6) EF71.. HL133DD PL38 ..16/- 
DL92 «= «b/- | BF72.. ae 10/- | PL81.. 7/- 


and guaranteed 


WIRELESS WORLD 


d > di U18 .. 6/—) IN70 Le ae as 
=| U25 ..11/-| IR4 .. 5/- = 
‘dually, packed Geo (atc tte te 
Ub2.. /- | IS 5 — = 
vidua Y pac € UABC80 4/6) IS5 .. 4/6 | 6AS6.. 4/- 
UBC41 6/-|IT4 .. 2/-| 6AS6W 9/- 
UBF80 5/6|2A3 .. 5/-| 6AT6.. 3/6 
PL82.. 5/-| UBF89 6/6| 245d .. 6/-| 6AU6 /- 
PL83 .. 5/—| UBL21 11/-|2A6 .. 2/-|6AxX4 8/- 
PL84?.. 6/- | UCC85 6/6 | 2B26.. 8/-| 6B4G = 8/- 
PM24A 5/-| UCH42 6/6 | 2026 .. 7/-| 6B7_ .. 6/- 
PT15 ..10/— | UCH81 6/—| 20264 3/-|6B8G 2/6 
PT25H 7/6 | UCL82 8/-| 2C34 .. 2/6) 6BAG.. 4/- 
PT25M 7/6 | UCL83 10/- | 2C43 42/6 | 6BEE.. 4/3 
PX4 ..14/-] UL41 6/—{2C45 22/6) 6BR7 9/- 
PX25 «g/-| UL84 5/6 | 2C46 ..80/-] 6BWE 9/- 
PY32 9/6| UUS G/- | 2Cb1 ..12/- | 6c4 .. Q/- 
PY33 8/6| UU9 .. 8/6 | 2D21.. 5/-| 6c5q_—s 2/6 
PY80 65/6| UY21 7/6| 2X2 .. 8/-| 6Cc5GT 6/- 
PY81 5/6 | UY85 5/-| 3A4 .. 4/-|6C6 .. 4/- 
Pys2 5/-| V1120 4/—| 3A/108A 6C6G .. 3/- 
PY83 6/-| V1607 5/- 20/- | 6csa.. 3/- 
PY800 6/6 | V1924 20/- | 3A146J 85/- | gone .. 4/ 
PZ1-35 9/— | V2023 13/6 | 3A/167/M_— | gc21 ~—-goj- 
PZ1-75 13) VMP4G 12/— 25/- | 6p6 .. 3/- 
QP21.. 6/-| VP23.. 3/-| 3D6 .. 4/-| gms ¢: 6/- 
QP25.. 5/-| VP133 9/- | 3B7 .. 5/-| grs5q.. 5/3 
QP230 5/-| VR99 8/-| 3B24.. 5/-| grser 5/9 
Q81560/15 VB105/30 3B28 ..15/- 6F6G 4/- 
10/- 5/— | SE29 ..50/— | gre * 6/- 
Q895/10 5/6 | VR150/30 38Q5GT 7/6 6F8G.. 6/8 
Q81202 g/- 5/- | 384 .. 4/- | erie ** a6 
Qv04/7 8/-| VT4C 20/-| 8V4_ .. 5/9) Grig ** 5) 
R3 .. 8/-| VU33A 4/—| 4C27 35/- 6F32 3 4/- 
RG4/1250 vus9 6/-|4D1 .. 4/- 6F33 “< 3/- 
OY | VX3256 4/- | 5AL73G 5/- 6A6G. 3/6 

RK72 6/—| W21 .. 5/- | 5A174G 5/- - 


6H1 .. 6/- 
spe Ne 6HOM ..1/6 


5RAGY 9/- | 654 9/- 


S$130P 15/- | X66 .. 7/6 
8130 12/6) YF .. 1/- 


SP41 .. 1/6} Y65 .. 4/-| 514 .. 7/- 6J4WA 10 
SP61 .. 1/6} Y66 .. 8/-|5U4G 4/6 | 655 .. 3/6 
$P210 3/6| Z21 .. 6/-| 5V4G  s/—| 6J5G. 3 
8TV280/40 | Z800U 20/-| 5X4G.. 8/6 | 5J6_.. 3/6 
12/6 | Z801U 10/-]| 5Y3G  4/—| 6J6W = 6/- 
STV70/80 1A3... 3/-| 5Y3GT 5/-| 6I7G .. B/- 
| 1A5GT 5/-| 5Y3WGTB | SK6GT 5/6 
SU2150A 1B22 ..80/- g/-| 6K7G_3/- 
10/- | 1C5GT 6/-| 5Z4G.. 6/6 | 6K7GT 4/9 

T41 .. 6/6| ipsaT 6/—| 6AB7.. 4/-| 6K8G_ 3/- 
TP22.. 5/-| E7G.. 7/6 | ACT /-| 6K8GT 8/3 
TP25 ..15/— es 6AG5 2/6|6K8M 8/6 
TT11.. 5/-| 1F2_-- 8 | 6aa7 6/-| 6K25  12/- 
TT15 .-35/-| 1G6GT 6/-|6AH6 10/-| 6L5G  6/- 


TTRS1 45/—| IL4 .. 2/6|6AJ6 8/6|6L6 .. 9/- 


170520 4/-| mae... 6/-| 6AI7 3/-| 6LEG.. 6/- 
TZ20 ogee Tae A 6AK5 5/-|6L6GA 7/6 
TZ40 ..80/- | ara” 6AK6 6/-|6L7G 4J- 
ual .. g/-| 4/-|GaK7 6/-| 6L34 .. 4/6 
12/14 S/- IN21B 5/-] GALS... 3/—| 6LD20 5/9 
Ul7_.. 5/-| IN43.. 4/-| GALSW 27/-| 6N7 .. 6/- 
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6N7G 5/9) 128G7  3/-}220PA /- | C.R. Tubes 
6Q7G.. 6/-| 128H7 3/-| 220TH 4/- | Cv1596 
6R7 .. 5/6 | 12837 §/-]225DU 9/-| (093) 55/- 
6847... 7/-| 128K7GT | 307A .. 5/6 | B4504/B/16 
6SA7GT 6/6 8/- | 313C.. 25/- |- — 
6SK7GT 4/-] 128N7@T | 307A ..70/- | VCR97 88/- , 
68C7 .. 2/- 368A .. 5/— | VCR138 
68C7GT 5/-| 128R7 6/-| 393A ..15/- 30/- 
6887 .. 5/-| 12¥4.. 9/-| 446A .. 8/—]| VORI38A 
6SF5GT 5/6] 14L7 .. 2/—| 708A 30/- 40/- 
69H7.. 3/-| 15D2.. 6/-| 705A ..10/- | VCR139A 
6837 .. 6/—| 19H2 15/-| 715B  60/- 85/- 
6857GT 6/6} 192 15/-| 717A ..3/- | VCR517B 
68J7Y 6/6 | 19G3..10/- | 724A 16 /- 40/- 
68K7.. 4/6 | 19G6 .. 9/-] 801 .. 6/-| VCR517C 
6SL7GT 6/6 | 19G7  5/-] 803 ..22/6 40/- 
68N7.. 3/6| 19H1 6/-| 805 ..30/-| 3FP7 45/- 
68Q7 .. 6/-| 19M1., 5/-| 807BR %/-| 5CP1 30/- 
6887 .. 2/- | 20P4 ..18/- | 807AM 7/6 | 6FP7A 25/- 
6U4GT 9/6 | 21B6 .. 9/-| 808 .. 8/- 
6V6G.. 5/— | 26LEGT 5/6 | 813 ...63/- 
6V6GT §/6| 2bY5 .. B/-| 815 ..35/-| Photo 
6V6M 8/—| 25Z4G 6/6 | 829A 30/—| Tubes 
6X4 .. 3/6 | 2525 .. 2/6 | 829B 50/~| owas gy 
6X5G_ 5/- | 25Z6GT 8/6 | 830B Ai) COTE Big 
6X5QT 5/8 | 28D7.. 6/- | 832A — 4b/= OSA. BB 
6Y6G G/-| 30 .... B/— | 832 ..15/- | POA, oe 
6-30L2 10/- | 30C15 9/6 | 887... 9 = = 
6Z4-.. 5/-| 30F5 8/6 | 843 .. 5/— 
TBI ++ 7/6 | 30FL1 10/6 | 860 ..10/-] . 
705 ..10/—| 3CP19 12/-]| 866A 14/-| Spe 
706 .. 7/-| 30PL1_ 8/-| 884 ..10/- | Valves 
707 :. 6/-| 35L6GT 7/- | 954 4/61 ,0re a8 
THT .. 7/8| 800 ..17/8| 905 .. 2/6 | omg 
7Q7 1. 7/-|35wW4  5/-| 956 .. g/- 21g 
V7 5/- | 35Z3 .. 8/—| 957 .. 5/—| ESU77 810 
704 4/6 | 35Z4GT 6/-| 958A... 4/-] K301 84 
8D2 .. 2/6 | 35Z5GT 6/-| 1612 .. 5/-| KRNOA 
9D2 .. 8/—| 37 .... 4/—| 1616 .. 3/—- £3/10/0 
6 .. 8/6| 38 .... 4/-| 1619 .. 5/-| ape4 9B/- 
11E3 87/6 | 41MP . .4/- | 1622 ..12/-| 9590 seo/0 
12A6 .. 2/6 | 44A/160N | 1625 .. 6/-| 
12AH7 5/~ 30/- | 1626 .. 3j-| 235488 
12AH8 11/-] 2158G_ 6/- | 1629 .. 4/6| 417A 80/- 
12AT7 4/—| 50L6GT 8/- | 2061 .. 5/-| 33/92/ 
IDAXT 6) rece 
12AY7 10/- er fs 
12BA6 5/6 - 
12BE6 7/- 7254 30/- 
12BH7 727/- 726A 19/- 
1208 .. a 
12H6 .. Q/- 
125507 2/6 | SRR ORRCTS 
12KIGT 9). Canaes 
12K6M 10/- Conan 
12Q7GT 3/3 Un 
128A7 3/-| 210VPT 9004 .. 2/6 | OC81 **7/- 
12807 4/-| 7-pin 2/6 | 9006 .. 2/61 OC82 10/- 


MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves. 
All U.K. orders below £1 P. & P. I/-: over £1 2/-: orders over £3 P. & P. free: C.O.D. 3/6 extra. Overseas Postage Extra at Cost. 
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MARCON! COMMUNICATION 
RECEIVERS. 
C.R.150. Frequency coverage 2-60 Mc/s. in 


5 bands. Two I.F.s Ist 1,600 kc/s. 2nd 465 kc/s. 2 


Image signal protecting over 40 dB up to 
30 Mc/s. and 20-40 dB from 30-60 Mc/s. Self- 
checking calibration (built-in calibrator), 
Stabilisation of supply and temperature com- 
pensation. Electrical and mechanical band- 
spread. Metering and visual tuning indicator. 
Band pass from 100 c/s to 10 kc/s. in 5 stages. 
Acoustic filter associated with 100 c/s. Band- 
pass position for CW reception. Facilities for 
diversity reception. Excellent checked con- 


dition, £49. Mains P.S.U. by P.C.A. Radio, 
£4/10/0, carriage 30/-. 
C.R.150/2. Frequency coverage 1.5-22 Mc/s. in 


4 bands, all other features as in C.R. 150. Price 
£35. Carriage 30/-. 

P.C. RADIOS mains P.S.U. for above 90/-. 
DUMONT MODEL 241 OSCILLOSCOPE 
in fully working condition £22/10/-. P. & P. 
30/-. 


** CONNECT AND FORGET, CANNOT 
OVERCHARGE ” ‘‘ ESSTRON ” MARK I 
AUTOMATIC BATTERY CHARGER. 
Initial charging rate 6-7 amps. The charging rate 
automatically adjusts itself to the charge in the 
battery. Automatic current and voltage control. 
Patented application of magnetic amplification 
to battery charging. Indicator lights show bat- 
tery fully charged, receiving charge incorrectly 
connected or faulty cells. Mains voltage 200/250 
v. Built for 6 or !2 vy. batteries. Measurements 
7Tx5x5zin. Weight 83lb. Price £7/19/6. P.P. 3/6. 
AR88&D RECEIVERS. Fully reconditioned 
£55 rebuilt models £85. Brand New £95. Car- 
riage paid U.K. 

RECEIVER TYPE R.206, MARK I. Frequency 
0.55 Mc/s. to 30 Me/s. in 6 bands. 100-250 v. A.C. 
or 12 vy. D.C. Loudspeaker in power supply 
unit. High performance super heterodyne, 
eleven valves including a separate local oscil- 
lator valve, beat oscillator valve and two valves 
(amplifier and detector) in the A.V.C. system, 
In very good condition £25 including power 
pack. Carriage and packing 15/-. 


Open 9-5.30 p.m. except Thursday 9-1 p.m. 


NEW CHR. HIGH-RESISTANCE HEAD- 
PHONES. 14/-. P. & P. 1/6. 


EVERSHED MEGGER CIRCUIT TESTER 
ranges, 0-1,000 ohms, 100-200,000 ohms, 
with test leads, leather carrying case. Tested 
£4/19/6. P. & P. 3/6. 


R.209: RECEPTION SET. A 10-valve high- 
grade Super Heterodyne Receiver with facilities 
for Receiving R/T (A.M. or F.M.) and G.W. 
frequency | Mc/s-20 Mc/s. Hermetically sealed. 
Built-in miniature valyes and incorporating its 
own vibrator power supply unit driven by a 
6 v. battery (2 point connector included). The 
set provides for reception from rod, open wire 
or dipole aerial with built-in loudspeaker or 
phone output. Overall measurements: Length 
I2in., width 8in., depth Yin. Weight 23lb. 
in as new, tested and guaranteed condition. 
£23/10/— including special headphones and 
supply leads. Carriage £1. 


ORIGINAL MAINS POWER PACK FOR 
H.R.O. 110/220 v. A.C. Brand new in original 
packing, 45/-. P. & P. 4/-. 


TRANSMITTER RECEIVER TYPE 68T. 
3-5 Mc/s., netting facilities, low power con- 
sumption, requires 150 v. H.T. and 3 v. and 
9 v. L.T. dry batteries. In good condition. 
35/-. Carriage 8/-. 


CARBON INSET MICROPHONE, G.-P.O. 
types 2/6. P. & P. 1/6. 


32/44’ AERIALS each consisting of ten 3’, 2” dia 
tubular screw-in sections, 14’ iy section) whip 
aerial with adaptor to fit the rod, insulated 
base, stay plate and stay assemblies, pegs, reamer, 
hammer etc. Absolutely brand newjand complete, 
ready to erect, in canvas bag. £2.19.6 P. & P. 10/6. 


P. C. RADIO LTD. 


170, GOLDHAWK RD., W.12 
SHEpherd’s Bush 4946 


11W W—118 FOR FURTHER DETAILS. 


PERSONAL CALLERS WELCOME 


RELAYS. Large selection of new relays type 
600 and 3,000. 


CONNECTORS FOR TCS RECEIVER 
TRANSMITTER AND REMOTE CON- 
TROL with original plugs on both ends. 
New, £1/17/6 each. P. & P. 2/6. 


PANEL METERS (round) 


0-20 microamps 2tin, D.C, 79/- 
0-50 microamps 3tin, D.C. 4b/- 
0-50 microamps 2Qtin. D-Ce% 40/- 
0-100 microamps 2tin, D.0.** 35/- 
0-100 microamps 2hin, D.C.#* 35/- 
0-200 microamps 2Qhin. D.C. 32/- 
0-500 microamps 2in. D.C. 21/- 
0-500 microamps 2hin., D.C. 30/- 
0-ImA* 2in. D.C. 19/6 
0-lmA 3hin. D.C.** 35/- 
0-5bmA 3tin. D.C. 45/- 
0-300mA Qhin, D.C. 10/- 
150-0-1,500mA, 3tin. D.C. 29/- 
0-15v. Qhin. A.C. 17/6 
0-50v. 22in. D.C. 98/- 
0-150v. 22in, A.C. 24/- 
0-500v. (hunt, Qhin. D.C. 20/- 
0-5KV. 3hin. electrostatic a 
0-10kV 2tin, D.C, 63/: 
Freq. 50-70 c/sec. 

125v. 3fin. _ 52/- 


*Weston, as usually used also in H.R.O. as “ 8” meter. 
**Projection type. 

POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. 3. Input 12 v. 3 amp. Output 
145 v. 50 mA.  Synchronised vibrator and 
extremely efficient smoothing. 
heaters supply. Valves, IL4¢ & 3A4, Many 
practical possibilities i.e., car radio, ete. Dia- 
gram supplied. Brand new. 37/6. P. & P. 8/-. 


POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. I. Input 12 v. Output 120 v. 
30 mA. 12 v. vibrator and rectifier ATP4 
amplifier. Many possibilities. Diagram supplied. 
Brand new 17/6. P. & P. 7/-. 


DRIVER TRANSFORMER. - Primary 500 


Sines Sec to match two 805s in push-pull. 27/6. 


PSP 
TRANSFORMER RELAY SUPPLY. Primary 
ee fs ee 0-27-29-3] vy. at -05 amp., 15/-. 
P. = 


Stabilized 


rd 


A 
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THE HE-30 4-BAND COMMUNICATION RECEIVER 


One of the finest general coverage bandspread 
Receivers available at this price. Covering 
550 ke/s.-1,600 ke/s, 4.8 Mce/s.-14.5 Me/s., 
1.6 Me/s.-4.8 Me/s., 10.5 Mc/s.-30 Me/s. 
Tiluminated slide rule dial calibrated every 
5 ke/s. on 80 and 40 metres. Edgewise meter, 
0-100 logging scale coverage from 0.55- 
30 Me/s. 8 valve plus Rectifier Superhet 
circuit, RF stage with an Aerial Trimmer. 
2 IF stages. BFO control. Q-multiplier. 
Controls: Function Switch, Audio Gain, 
Selectivity (Q-multiplier), Frequency (BFO), 
Band Selector, IF gain, Trimmer AVC-MCV 
Switch, ANL Switch, Main Tuning, Band- 
spread Tuning and Headphone Jack. Selectivity—60 dB at 10 ke/s., 0.8 ke/s. at 6 dB 
(with Q-multiplier), I¥—455 ke/s, External P.M. Speaker reqd. 4 or 8 ohms impedance. 
Output 1.5 watts, 8 modern Miniature B7G Base Valves and 5Y3 Rectifier. Size 15 x 10x 
7iin. Grey crackle finish. For operation on A.C. mains 220/240 v. 50/60 cycles. Full 
instructions and circuit diagram supplied. Send S.A.E. for leaflet. 


CARRIAGE PAID price 40 Gns. 


THE HE-30 COMMUNICATION RECEIVER KT 320, now available in sub-assembled form. 
All LF, Transformers and coils are factory aligned and therefore only require peaking 


when receiver is assembled. Full Post 
tasy-tofollow instructions supplied, O2 GINS. zac. 


THE NEW HE-80 COMMUNICATIONS RECEIVER 


The HE-80 has outstanding sensitivity, 
0-100 logging scale for instant ré-set, 
built-in “S$ * “meter, special. recording 
Jack, remote control socket allowing 
simultaneous contro) with transmitter, 
100 ke/s. erystal oscillator cireuit pro- 
viding accu.ate harmonic signals of either 
: 4 or 8 ohms impedance. Two headphone 
sockets, one high, one low. Technical 
Specifications: Frequency Coverage: Band 
I, 540-1,605 ke/s.; Band II, 1.6-4.8 ke/s.; 
Band Ul, 4.8-14.5 Me/s.; Band IV, 10.5- 
30 Me/s.; Band V, 144-146 Mc/s. Bandspread (Ham Band directly read): 80 Metre Band; 
40 Metre Band; 20 Metre Band; 15 Metre Band; 10 Metre Band. Sensitivity: 1 microvolt 
for 10 dB signal to noise ratio. Selectivity: Normal 10 ke/s. at —75 dB, 1.25 ke/s. at 
=—6dB. With Q-Multi.: variable to 700 cps at 6 dB. Operation: AM, SSB, CW and FM. 
AM diode detector. SSB/CW product detector (BFO). .FM gated bean detector, Power 
Source: 240 volts 50/60 cycles A.C. Power Consumption: 60 watts. Audio Output: 1.5 
watts, 8 or 500 ohms impedance. Auxiliary Circuits: Electrical Bandspread, Q-Multiplier, 
ANL, AVC-MVC. BFO, 100 ke/s. crystal colibrator, Valve Line-up: 4-6AQ8, 6BL8, 3- 
6BA6, 2-6BE6, 6AL5, 6AQ5, OA2, 6CA4. Dimensions: 17in. wide, 64in. high, 10in. deep. 


price 5Q Gn. “Puce” 


MARTIN 


FULLY TRANSISTORISED A U D i 0) K ITS 


: 

These ingeniously designed sub-assembled kits 
enable you to build a transistorised Hi-Fi 
system by simply linking together your choice 
of units. No technical knowledge or special 
tools are needed to build with complete success. 
All units are supplied on printed circuit boards 
ready to mount and connect. Latest type 
transistors used in conjunction with the 
specially developed circuits give you superb reproduc- 
tion. For battery operation or can be used on A.C. 
mains with Martin power supply unit. Following Audiokits avail- 
able:—Unit 1.—5-Stage Matching Input Selector Unit 47/6. 

Unit 2.—Pre-Amplifier with Master Volume Control, 37/6. Unit 3.—3- 

Channel Mixer, 99/6. (Plug-in matching adaptois for above, 8/6 each.) 
Unit 4.—Combined Pre-Amplifier and Tone Control Unit, 62/6. Unit 5.—10 watt Main 
Amplifier (3 ohm output impedance only at present), £5/12/6. Unit 6.—Power Supply 
Unit, £2/12/6. P. & P. extra on above items. Full range of attractive Perspex escut- 
cheons available. Send S.A.H. for fully descriptive literature. 


THE MINICO JUNIOR 
TRANSISTORISED 
TAPE RECORDER 


Record anywhere anytime. A truly portable versatile 
Recorder with a difference, the highly sensitive Crystal 
Microphone is built into the Zip Carrying Strap which 
leaves both hands free to operate yourgCine Camera, the Microphone 
can be removed for office use as a Dictating Machine or for Parties. ‘ 
Outstanding quality of reproduction and tone, up to 45 mins. playing time, twin track 
and operating on 4-1} volt Half-Pen Batteries. nine = body, size 6} x 44 x 22in. 
Weight 33 oz. Usual price 16 gns. 

Complete with Microphone, Tape and Battery. £6.19.6 P. & P. Al 


MONAURAL STETHOSCOPE HEADSETS 


Suitable for Radio Tape Recorders, or monitoring tape recordings, magnetic low im- 
pedance or Crystal High impedance. Complete with 4ft. of lead 6 
and miniature Jack Plug PRICE 10/ P. & P. 1/6. 


STAFF VACANCIES !! 


SALES STAFF, AUDIO ENGINEERS 
(EXPD. & TRAINEE) Apply Head Office: 
3/5, EDEN GROVE, HOLLOWAY, LONDON, N.7. NORth 8161 


THE WORLD AT YOUR FINGERTIPS! ! 
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THE HE-40 4-BAND COMMUNICATION RECEIVER 


Completely built and ready to go. High 
sensitivity Superhet receiver covering 530 
ke/s.-1,600 ke/s., 1.6 Me/s.-4.4 Me/s., 4.4 
Me/s.-11 Me/s., 11 Me/s.-30 Me/s. Elec- 
trical bandspread tuning. Slide-ruie type 
tuning dial. Internal ferrite rod aerial for 
Medium wayeband reception and a d9in, 
10-section chromium plated telescoyiec 
whip aerial for the Short wave bands. 
Sockets for optional outdoor acrial. In- 
ternal monitor loudspeaker. . Latest modern miniature 
B7G bass valves. Headphone socket (may also be used : 
for external loudspeaker). ANL, BFO, Receive/Stand-by switch, Built-in “8” meter 
220/240 volt A.C. mains, 50-60 cycle operation. Handsomely styled cabinet with grey 
crackle finish and handsome front panel, with chrome and satin chrome fittings. Size 
13§ x 8% x 5gin. Wet. 11} lbs. A comprehensive instruction manual is supplied. An 
ideal receiver for the radio amateur and Short wave listeners of a)l ages, 


Send 8.A.E. for leaflet. CARRIAGE PAID. PRICE £24.1 5.0 


“STARFLITE TRANSMITTER” 


Designed to meet the needs of most amateurs 
the Starflite has single-knob bandswitching, 
front panel switch to select any of five 
erystal positions with provision for an 
external VFO. Controlled carrier modulator 
permits almost 100% of the CW input to 
be used on AM peaks. Grid-block keying 
provides chirp-free operation. A full wave 
silicon diode power supply effects extremely 
low output ripple for cleaner CW _ trans- 
mission, eleetron-coupled Pierce Oscillator, 
capacitance bridge neutralization of the final 
ss and a three-stag2 lowpass filter. An illumi- 
nated edgewise D’Arsonval panel meter. Pi-network output provides the correct im- 
pedance match between the plate circuit and any 50-72 ohm coaxial feeder. Easy to 
follow point-to-point instructions supplied with each set of components. When con- 
stiucted the Unit is housed in a heavy gauge steel Cabinet finished in grey crackle. 
SPECIFICATIONS: Power Input—90 watis peak. Operation: CW, AM Phone—crystal 
or VFO Control. } Band coverage: 80-10 metres. Coupling: Pi-Network. Valve Line-up. 
6146, (2) 6CL6, 12AX7, 6DH7. Low Pass Filter. Size 13}in. wide x 12in. deep (inc. 
knobs) X 6}in. high (inc. rubber feet). Weight 28 lbs. Power requirements: 200/240 v. 
50-60 cps, 225 watts. MAY BE BUILT FOR 3 5 G Carriage and 
ns. 


Insurance 35/-, 


STEREO TAPE DECK 
WITH BUILT-IN Ks 
PRE-AMPLIFIER 


A professional addition to your Hi-Fi Stereo 
System consisting of two basic Units, the 
Tape Deck and Pre-amplifier, which employs 
4 Transistors and 4 Valves. This unit will record 
and playback 4-track stereo or 3-track mono at cither 

74 ip.s. or 3} ip.s., both speeds being fully equalised, 

Features: Track System: }-track 2 channel stereo or mon- s 
aural record and playback. Independent single channel $ 
recording on either channel while playback on other channel. Head Type: 3 track, 2 channel 
in-line stereo and associated erase heads. Low loss laminated-pole pieces. Level In- 
dicators: 2 Meters, 1 per channel. Digital Counter: 3 digit tape position indicator. Auto- 
matic Stop: When tape runs out or breaks. Inputs: Microphone 1 mV (50 K/ohms im- 
pedance). Gram/Tuner 50 mV (high impedance). Output: (cathode follower). Monitor 
Sockets: 2x5 K/ohms impedance. Audio Cutput: 500 mY. Oscillator: Push-pull 80 ke/s. 
S/N Ratio—45 dB or better at 74in. tape speed. Separation: 45 dB or more between 
stereo channels. Frequency Response: 40 to 15,000 cycles per sec. at 7} i.p.s., 40 to 
9,000 cycles at 33 i.p.s. Single Motor: 4-pole heavy duty induction type. Power Supply 
240 v. A.C. 50 cycles. Size: 6}x104x15in. Tape Size: Up to Tin. Line-Up: 4-28B173 


transistors, 2-12AT7, 1-12AU7, 1-12BH7 Valves. 
price 42 Gns. ©. &1.15/-) 


Complete range available. 
The following are selected examples only, 


JASON 


FMT1 TUNER. 4 valve with ratio detector plus matched pair germanium diodes, Ex- 
ternal power supply required. All required components, £6/15/-. P. & P. 2/6. 

FMT2 TUNER. The modern shelt mounting version of the FMT1 complete with honey- 
comb case and complete with built-in power supply. Allrequired components, £10/12/6 
P. & P, 4/-. : 

FMT3 TUNER. 7 valve tuner, with Foster Seeley discriminator. For fringe areas 
complete with power supply. All required components, £12/5/-. P. & P. 4/-. 

‘*s MERCURY 2°? TUNER. 5 valves with special turret for switching channels to operate 
on 3 F.M, stations: Home, Third and Light, and TV channels as required, Foster Seeley 
discriminator. Less power unit. All required components, £10/12/6. P. & P. 2/6. 
JTV2 TUNER. Switched tuner covering B.B.C., F,M. and B.B.C. TV and ITV. Turret 
tuner with built-in Foster Seeley discriminator, All required components, £15/10/-. 
P. & P. 4/-, 


Instruction books and itemised price lists available separately as 
follows: FMTI, FMT2, FMT3, 2/6 each. MERCURY 2, JTV2, 3/6 each. 


SEE FOLLOWING PAGES FOR MORE 


ITEMS AND ADDRESSES 


11W W—119 FOR FURTHER DETAILS. 
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(1) MULLARD “10 Plus 10” 
STEREO AMPLIFIER 

A High Fidelity design providing up to 

10 watts (per channel). 

KIT OF PARTS £20.0.0 

BUILT AND TESTED £24.0.0 (C. & I. 7/6.) 

We can also supply the MAIN AMPLIFIER 

for operation with our DUAL CHANNEL 

PRE-AMPLIFIER. 

KIT OF PARTS. £27.0.0 

BUILT AND TESTED £34,0.0 (C. & I. 10/6.) 


(2) MULLARD DUAL 
CHANNEL PRE-AMPLIFIER 
A four-valve design for both STEREO- 
PHONIC and MONOPHONIC operation. 

KIT OF PARTS £12.10.0 
BUILT AND TESTED £15.0,.0 (C. & I. 5/-.) 


(3) THE ‘TWIN THREE” 
STEREO AMPLIFIER 

Based on a recent design by MULLARD 
LTD. it is ideally suited for use in POR- 
TABLE RECORD PLAYERS. 

BUILT AND TESTED £9.0.0 (C. & I. 7/6.) 
To construct a STEREO PORTABLE RE- 
CORD PLAYER we offer: 

Assembled AMPLIFIER with two ROLA 
8 x bin. LOUDSPEAKERS and PORTABLE 


CASE for £16/10/0. (C. & I, 10/-.) 
(4) THE ‘‘TUDOR” STEREO 
AMPLIFIER 


A self-contained shelf mounting Amplifier 
designed to provide high quality stereo- 
phonic and monophonic reproduction. 

PRICE ONLY £15.0.0 (C. & I. 7/6.) 


(5) TUDOR STEREO HI-FI 

SYSTEM ; 
Comprising a self-powered AM/FM 
Tuner, Stereo Pre-amplifier and 
12 watt per channel Stereo Power 
Amplifier. The Tuner and Pre- 
amplifier are housed in matching 
black crackle finish metal Cabinets 
for shelf mounting, with silver 
metal dials and matching knobs. 
SPECIFICATIONS: Tuner—out- 
standing quality providing full 
VHEF/FM Long and Medium wave- 
band coverage, frequency range 
FM 87.5-108.5 Mc/s. AM MW 522- 
1,630 Ke/s. LW 145-270 Ke/s. 
Multiplex outlet provided. Pre- 
Amplifier—Designed for use with 
the Tudor Stereo Power Amplifier 
with inputs for most types of 
Pick-ups, direct play from Tape 
Heads and ample sensitivity for 
either Crystal or Moving Coil 
Microphone. Power Amplifier 
—14 watts per Channel, 


AM/FM TUNER AVAILABLE AT 
24 GNS. (P. & P. 7/6.) STEREO 
PRE-AMPLIFIER AND POWER 
AMPLIFIER TOGETHER AT 
24 GNS. (P. & P. 10/-.) 


(12) STEREO TAPE PRE- 
AMPLIFIER Model STP-I 

For use with current TRUVOX, BRENELL 

or COLLARO “STUDIO” 2- and }-track 

Stereo Decks. 

KIT OF PARTS £22.0.0 

BUILT AND TESTED £28.0.0 (C. & I, 8/6.) 


(13) MULLARD TYPE “Cc” 
TAPE PRE-AMPLIFIER 
Suitable for most }-track Mono Tape Decks. 

KIT OF PARTS £14.0.0 


BUILT AND TESTED £19.10.0 (C. & I. 7/6.) © 


(14) MULLARD. TAPE . 
AMPLIFIER Model HF/TR3 
Based on Mullard’s type “A” design and 
suitable for most }-track Mono Tape Decks. 
KIT OF PARTS £13.13.0 

BUILT AND TESTED £19.0.0 (C. & 1.7/6.) 


(18) MODEL CR3/S TAPE 
RECORDER 

Incorporates the HF/TR3 Mk. IL Tape 

Amplifier (described above) and the Collaro 

“Studio’”’ Twin ‘Track 3-speed Deck 

operating at 1fin., 3fin. and 7}in. Complete 

with Microphone and 1,200ft. Tape. 

KIT OF PARTS £33.8.0 

BUILT AND TESTED £43.0.0 (C. & I. 15/-.) 


KIT £15.15.0 (C. #1. 8/6.) 


KIT £19.10.0 (C. & I. 8/6.) 


COMBINED PRICE REDUCTIONS 
Mullard 5-10 Main Amplifier and 2-valve Pre-amplifier, 

BUILT AND TESTED 
Mullard 5-10 Main Amplifier and 3-valve Pre-amplifier. 
BUILT AND TESTED 
(Above items with PARTRIDGE Transformer §1/6/- extra.) 


(6) MULLARD 3-VALVE PRE- 
AMPLIFIER TONE CONTROL 
Designed mamly for the STERN/MUL- 
LARD range of Monophonic Power Ampli- 
fiers. 

KIT OF PARTS £10.0.0 

BUILT AND TESTED £13.13.0 

(Cc. & I. 5/-.) 


(7) MULLARD 2-VALVE PRE- 


AMPLIFIER TONE CONTROL. 


Employing two EF86 valves and designed 
to operate with the Mullard MAIN AMPLI- 
FIERS but also perfectly suitable for other 
makes. 

KIT OF PARTS £6.6.0 

BUILT AND TESTED £9.10.0 

(C. & I. 5/-.) 


(8) MULLARD “5-10” MAIN’ 


AMPLIFIER 
For use with MULLARD 2- 
pre-amplifiers with which an undistorted 
power output of up to 10 watts is obtained. 
KIT OF PARTS £10.0.0 
BUILT AND TESTED £13.10.0 
(C, & I. 6/6.) 
ABOVE INCORPORATING PARTRIDGD 
OUTPUT TRANSFORMER | £1/6/-. extra. 


(9) MULLARD ‘5-10RC” 
AMPLIFIER 

The popular “ 5-10 ” complete incorporating 

Passive Control Unit providing up to 10 

watts high quality reproduction with an 

input of 600 mV. 

KIT OF PARTS £12.0.0 

BUILT AND TESTED £16,0.0 

(Cc. & I. 7/6.) 


WITH PARTRIDGE OUTPUT TRANS- 
FORMER £1/6/- extra. 
(10) MULLARD ‘3-3RC” 


A HIGH QUALITY AMPLIFIER DE- 
VELOPED FROM THE VERY POPULAR 
3-WATT MULLARD “3-3” DESIGN. 
KIT OF PARTS £8.8.0 

BUILT AND TESTED £1]1.10.0 

(C. & I. 6/6.) 


(Il) THE ‘‘'MONO-GRAM ”’ 

A small Amplifier of genuine high quality 
performance producing up to 38 watts 
undistorted output. 

KIT OF PARTS £4.10.0 

BUILTAND TESTED £6.0.0 

(C. & I. 3/6.) 


Due to production stream- 
lining we are pleased to 
announce PRICE REDUC- 
TIONS ON ITEMS 16 & 17 


(16) 
Incorporates the latest diede/pentode 
ECL86 valves m push-pull, PARTRIDGE 
ultra linear output transformer, PAR- 
TRIDGE mains transformer and smoothing 
choke. 10 watts power output, surplus 
power output, surplus power available for 
tuner, 
KIT OF PARTS £10.10.0 
BUILTANDTESTED £13.13.0 
(C. & I. 7/6). 
(17) DOUBLE FEATURE 
PRE-AMPLIFIER 
Inputs for microphone, crystal or magnetic 
pick-ups, tuner unit, and in addition offers 
full facilities for tape recording and high 
fidelity replay. This unique feature means 
that should you wish to include tape in 
your hi-fi system at a later date all that is 


JLIO POWER AMPLIFIER 


required is a suitable tape deck, | Push- 
button switching for 3 tape speeds 
equalised. 

KIT OF PARTS £13.13.0 

BUILT AND TESTED £19.19.0 


(C. & I. 5/-.) 

Prices if both units purchased together: 

KIT OF PARTS £23.13.0 e 

BUILT AND TESTED £32.0.0 

(C. & I. 10/-). 

(19) Mk. Il ‘ FIDELITY” F.M. 
TUNER UNIT 

An attractively presented Unit incorporatin; 

MULLARD PERMEABILITY TUNING 

HEART and corresponding Mullard valve 

line-up. Very suitable to operate with our 

Mullard amplifiers. 

KIT OF PARTS £10.10.0 

BUILT AND TESTED £14,.5.0 

(C. & I. 5/-.) 


£21.10.0 
£25.10.0 


(C. & I. 8/6.) 


(Cc. & 1. 8/6.) 
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or 3-valve ; 


AucusT, 1964 


= 


(8) 


(10) 


Fully descriptive leaflets avail- 
able on any of the above items. 


INSTRUCTION BOOKS 
AND DETAILED PRICE 
LISTS are Supplied Free with 
Kits of Parts but may be 
purchased separately if re- 
quired. 
Items 1, 2 and 14, $/- each; 6 and 13, 
3/6 each; 7. 8, 9, 10 and 21, Q/= each; 
ll: 2/6 each; 12, 5/- All 
(Instruction booklet for 
item 19 is same as item 14.) > 


aati >» 


AUGUST, 1964 


CHASSIS BARGAIN! 


A 6-valve Superhet Radiogram Chassis of 
outstanding quality covering M.W. 200-550 
Metres, L.W. 1,200-2,000 Metres, V.H.F. 87*100 
Mc/s. Incorporating internal Ferrite Rod Aerial 
and the famous Gorler Tuning Heart for V.H.F. 
Pick-up input suitable for most modern Record 


Players. Power output 4 watts, valve line-up: 
E:Z80, EABC80, EF86, ECH81, EL84, ECCS85. 


Volume On/Off and Tone Control, attractive black 
Tuning Dial size 15 x Gin. with gold lettering and 
contrasting cream and gold knobs. A.C. 200/ 


250 vy. Size 15 x 7} x 6hin. 
50 y. Size 15 x 7} yin viii 16 Gns. 
Or §3/C/- Denosit (rive P. & P.).and 9 monthly payments of 32/8. PB. & P.-5/-; 


The“HIGHWAYMAN’ 


OUR QUALITY CAR RADIO TO 
BUILD YOURSELF AT A NEW 
LOW PRICE. = Look at these features:— 
* Attractive styling. ~% Push-pull output. ~% Three 
latest Mullard transistors plus valve types EBF83 
and ECH83. »% No buzz, high output and sensitivity. ~ Printed 
circuit (latest type). % 7x4in. high flux p.m. speaker and 
: baffle. + Medium and Long Waves, > Push button for 
fingertip control. ~& Extremely low battery comsumption (less than + amp.). * Easy to 
fit any make car (positive earth only). % 12-volt operation. % Compact size, measures 
os yee 3 2in. deep. x Easy assembly, supplied with dial and drive already mounted. 
Special inclusive price o 
All parts available separately. Only 2 1 9 . 6 Plus 5/- P. & P. 
Individually priced parts list and comprehensive instruction booklet 2/6 post free. 
(Deducted from cost if complete parcel purchased later). 


Optional extras: 3-section chromium plated weatherproof telescopic aerials type 1, 177/44” 
19/6. Type 2, 2”/43” 29/6, both plus p.p. 2/6 if purchased separately, 


FIDELITY 14 AMPLIFIER 


A first-class amplifier designed for the audio enthusiast 
and professional musician. SPECIFICATIONS: Power 
output 14 watts. Separate bass and treble controls, 
full mixing facilities. Ideal for use with guitar. Freq. 
response 15-20 ke/s, Input 1, 5 m/v. Input 2, 40 m/v. 
Output imp. 3 or 15 ohms. Valve line-up: 2-BL84, 
.EF86, ECC83, EZ81. Gold hammer finish chassis, 
engrayed Perspex front panel. Gns 
PRICE Ready Built ~ 
or in KIT FORM 9 GNS, P. & P. 7/6 each. 


Simple point to point instructions supplied with each kit. Top quality components used 
throughout ensuring perfect results. Instruction book available separately 1/G. Attractive 
case with carrying handle available shortly. 


WIRELESS WORLD 


TERN-GCLYN 


Electronics throughout Great Britawe 


85 


E 


CHASSIS BARGAINE fase ih recs conan ee poems 


rod aerial, 4 watts output. Valve line-up:ECL82 
_ EZ80, EBF89 and ECH81. Tape and gram inpute. 
~ Tone control. Attractive dia] (size 124 x 48in.) in 
maroon with gold lettering. 
43} x 7b x GHin. A.C, 
guaranteed, 
P. & P. 5/-. 


Or £2/19/6 Deposit (plus P. & P.) and 7 monthly 
payments of 22/6. 


Overall chassis size: 
200/250 v. Fully 


SPECIAL PRICE £9.1 9.6 


HI-Fi STEREO HEADPHONES 


For the connoisseur who requires perfection. Each Earphone 
consists of a 2in, Dynamic Loudspeaker with a full frequency 
range, fitted with foam rubber Ear Pads for added comfort 
to keep out noise and to maintain an excellent bass response. 
with change-over switch 
provides simple transfer from Phones to Speaker, Specific:- 
tions: Frequency Range 25-15,000 c.p.s. Input Impedance— 
16 ohms. Power Rating—i watt. Weight—-13 ozs. PRICE 
5 Guns, P, & P. 2/6. Junction box 15/- extra. 
| 
STEREO STETHOSCOPE HEADSETS 


The resistance Junction box 


Enjoy personallistening in absolute comfort with the new lightweight Stethoscope Head- 
sets, suitable for stereo or monaural. Magnetic low impedance. Complete with Gft. of 


Cable and Stereo Jack Plug. 


PRICE P&P. 1/6 


25/= 


a SE 
MONAURAL STETHOSCOPE HEADSETS 


Suitable for Radio Tape Recorders, or monitoring tape recordings, 


magnetic low impedance or Crystal High impedance. 


with 4ft. of lead and miniature Jack Plug. 


Complete 
PRICE 


10/6 "4 


OUTSTANDING ee 
PRICE REDUCTION ! 


THE B. & O. ST/M PICK-UP 
COMPLETE WITH SP11 STEREO- 
DYNE MAGNETIC CARTRIDGE. 
A Transcription Pickup of out- 
standing quality employing a 
specially designed counterbalance 
and unique weight adjustment. 
SPECIFICATIONS: Length 10jin. 
from tip of Cartridge. Height 2%in. 


Stereo/Mono Cartridge:—Frequency Response z 
Output Voltage: 7 mV. per channel at 5 cm./sec. at 1,000 c.p.s. 


: pee 
30 ec.p.s. to 15 ke. 
Separation: 20 dB mini- 


mum. D.C. Resistance: 1,250 ohms. Inductance: 200 mH. Recommended Tracking Force: 
2to4grams. Compliance: 5 = 10+6 cm/dyne in all directions. Stylus: Diamond, radius of 


curvature: 7th. Recommended Load: 47,000 ohms, 


I lus 3/6 
price 94 Gns. BEY 


BUILD YOURSELF AN 
INEXPENSIVE TAPE RECORDER! 


LATEST COLLARO STUDIO TAPE TRANSCRIPTOR—Incorporating Record Interlock 
Lever, 3 motors, Lj, 37, 7} i.p.s., takes 7in. spools. Push button controls. NEV LOW 
PRICE OF £10/10/- ONLY plus7/6 P. & P. Usual H_P. facilities. 

NEW TAPE RECORDER AMPLIFIER, © 
TYPE 8311-V. Sub-assembled—anyone © 
ean build Printed Circuit, all components 
mounted and dip~ soldered. Already 
tested. Each lead cut to length, Allthat { 
is required to complete the tape recorder © 
is for a few components to be mounted in 
.the cabinet and the free end of the leads 
soldered to terminals which are clearly 
marked, everything supplied, all you need 
is soldering iron, pliers and screwdriver. 
Valve-line-up: EF86, ECC83, 2 x EL84, = 
EZS81 and EM34 magie eye. Monitoring | 
output facilties socket for feeding to high * 3 bs : a 
quality amplifier can be used as “ straight.” amplitier for record reproduction. EQUAL- 
ISING ON TWO SPEEDS. OUTSTANDING VALUE AT £11/11/- plus 2/6 P. & P. in- 
eluding all necessary instructions. 

ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE. Suitable for above amplifier 
and Collaro Studio deck. Fitted 9in, x 5in. High Flux P.M. speaker for high quality 
reproduction, Inclusive price £5/5/- plus 5/- P. & P. Full list of competitively priced 
mics. and stands on request. The above 3 items purchased at one time SUPPLIED 
CARRIAGE PAID. 

NOW AVAILABLE, FOUR-TRACK STUDIO DECK AS ABOVE FITTED WITH HI-FI 
FOUR-TRACK HEADS. Price £13/19/6, plus 7/6 P. & P. 

TAPE RECORDER AMPLIFIER 8311-4V exactly as 8311-V but four-track suitable for 
Hi-Fi four-track heads. Price £12/12/-. P. & P. 2/6. 

N.B.—Four-track deck and amplifier fit the above case without any modification whatso- 
ever. 

PREAMPLIFIER KIT TYPE 8312-CP. Complete high quality pre-amplifier kit for use 
with Collaro Studio Deck. Price £8/8/-. plus 2/6 P. & P. 


<< ALSO SEE PRECEDING PAGES 


RECORDING TAPE BARGAINS 


“BEL-CLEER” 


FOR THE FIRST TIME IN THiS 


COUNTRY CANADA’S Hi- FE 
MAGNETIC RECORDING TAPE — 
Following sizes available — others to 
follow. BRAND NEW. — NOT SUB- 


STANDARD. 

High grade acetate base. Attractively 
boxed fitted leaders, fully guaranteed: 
Die BEC COOL ratios tole ais elale ele 12/6 


bing TPS OUR at steele eee 15/- 
Sin Te PU 2O0teH eae ee oaeiee 18/6 
TIDAL BUA INAOOLEAN doko Waleta cee 18/6 
Wits sab. t SOLE. Massa e tales ets 25/- 


“LAFAYETTE” 


AMERICAN RECORDINGS TAPE. Brand 


new and boxed. Fully guaranteed. 


33in. D.P. 600i. MYLAR...... 11/6 
din. Std. 600ft. ACETATE ...... 8/6 
din. L.P. 900ft. ACETATE ....., 10/- 
din. D.P. 1,200f. MYLAR...... 15/- 
5jin. L.P. 1,200ft. ACBPATE.... 12/6 
5iin. DP. 1,800ft. MYLAR ...... 22/6 
Zin. Std. 1,200%. MYLAR 12/6 
Zin. L.P. 1,800ft. ACETATE .... 45/- 
7in. L.P. 1,800%. MYLAR . 20/- 
7in. D.P. 2,400%. MYLAR 25/- 


(P. & P. 1/- per spool) (4.0r more post free) 


PLASTIC TAPE SPOOLS 
Best quality. 2tin. 1/-; 3in. 1/8; 4in. 
Q/-; Sin. Q/-; 5#in. 2/8; Tin. 2/6. 
Any single item plus 6d. P. & P. 
Orders over £1 post free. 
PLASTIC SPOOL CONTAINERS 
For spool sizes: 5in. 1/6; 5jin. Q/-; 


Tin. 2/3. 
TAPE SPLICER - 


Fully automatic, 
dual action cut and 
trim. Hold tape 
firmly in position, 
A perfect splice 
every time. Black/ 
14/6 P. & P. 1/6. Chrome finish. 
Complete with instructions and spare 
cutting pad. 


ee 


NEWS FLASH! 


Yet Another New 
Electronics Centre 
Now Open At 


52, LORD STREET, 
LIVERPOOL 


VISIT YOUR NEAREST STERN-CLYNE 


LONDON: 


18, Tottenham Ct. Rd., W.1. MUSeum 5929/0095. Half-day Saturdays. 
23, Tottenham Ct. Rd.. WI. MUSeum 3451/2. Half-day Thurdsays, 
309. Edgware Road, W.2. PADdington 6963. Half-day Thursdays. 
109, Fleet Street, E.C.4. FLEet St. 5812/3. Half-day Saturdays. 

162, Holloway Road, N.7. NORth 7941. Half-day Thursdays. 


9, Camberwell Church Street, S.E.5. RODney 2875. Half-day Thursdays. 


CROYDON: 


12, Suffolk House, George St. MUNicipal 3250. Half-day Wed. 


BRISTOL: 


ELECTRONICS CENTRE 


26, Merchant Street, Bristol, |. Bristol 20261. Half-day Wed. 


LIVERPOOL: 
52, Lord Street. 
MANCHESTER: 


20/22, Withy Grove, Manchester, 4. BLAckfriars 5379 Open 6 days a week. 
MAIL ORDERS AND ENQUIRIES TO: Dept. W.W., 3-5 Eden Grove, Holloway, London, N.7. NORth 8161/5. 
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METERS 


First *:ade qual- 
ity, Moving Coil 
panel meters, 
available ex- 
stock. S.A.E, for 
illustrated leaflet. Discounts for quan- 
tity. Available as follows: 


Type MR. 38P. 1 21/82in, square fronts. 


SOLU oie mrartale 32/6 | 1A D.C. .... 22/6 
10044 29/6 | 5A D.C. 22/6 
200HA 27/6 | 3V D.C 22/6 
500UA =... QH/- | 1OV D.C. «. 22/6 
50-0-50uA .. 29/6 | 50V D.C. .. 28/6 
100-0-100uA 29/6 | 100V D.C. .. 22/6 
Tab Ae ee 99/6 | 150V D.C. .. 22/6 
Bidens 29/6 | 300V D.C. .. 22/6 
10mA 29/6 | 500V D.C. .. 22/6 
50mA 99/8 | 750V D.C. .. 23/6 
100mA 99/6 | 15V A.C. .. 22/6 
150mA 99/6 | 50V A.C 22/6 
200mA 99/6 | 150V A.C 22/6 
300mA .... 22/6 | 300V A.C 23/6 
500mA .... 22/6 | 500V A.C 22/6 
750mA .... 28/6 
Type MR.52P. 2%in, square fronts. 
SOBA Soke ae 57/6|10mA .... 82/6 
10044 47/6 | 100mA .... 32/6 
500A .... BZ/B| IA D.C. .. 32/6 
50-0-50uA .. 57/6 wie 
100-0-100uA 47/6 | 200V D.C. .. 32/6 
Hod: seksoee 32/g | 300V A.C. .. 32/6 
Type MR.65P. + x 38hin. fronts 
50uA .... 59/6 | 1mA ...... 35/- 
100A 49/6 | 10 cae 
500A oe 100mA 35/- 
50-0-50uUA .. 59/6 | 1A D.C. -. 85/- 
100-0-100uA 6 300V D.C. .. 35/- 
300V A.C. 35/- 


VU meter .. 59/6 
POST EXTRA. 


BAKELITE 
PANEL 
METERS 


Kirst grade quality. 
3hin. square fronts, 


1AD.C. .. 29/6 
DADC. .... 29/6 
*IA A.C. .. 29/6 
"5A A.C. .. 29/6 
*30A A.C. .. 29/6 
300V D.C. .. 29/6 
*300V A.C. 29/6 


VU Meter .. 49/6 
*Moving iron, all others moving coil. 
POST EXTRA, 


ILLUMINATED ‘‘S”? METER 
1 21/32in. sq. front. Cal. in 8 units. 6V 
lamp 29/6. P.P.1/-.. Ditto 2f;in. square 
39/6. P.P. 1/-. 


FIELD TELEPHONES 
2-line connection, generator bell ringing. 
Supplied fully tested, complete with 


batteries. 

TYPE ‘“L.”’ Metal cased. 69/6 per pair. 
Carr. 5/-. 

TYPE ‘°F.’ Bakelite case. £4/19/6 

per pair. Carr. 5/-. 


MINE DETECTOR No. 4A 
Will detect all types of metals. 
portable. Complete with instructions. 
39/6 each. Carr. 10/-. Battery 8/6 
extra, 


MINIFLUX 3-TRACK TAPE 
EADS 


Set of three, record, playback, erase. 
Only 29/6 set. P.P. 9d. 


CHAMOIS PADDED MOVING 
COIL HEADPHONES 
Canadian noise excluding type. Complete 
with M/C microphone. New and boxed. 

Q5/-. P. & P. 2/6. 


BEST BUY! 


Send 1/- P.O, for full Catalogue and Lists, 
Open 9 a.m, to 6 p.m. every day Monday 
to Saturday. Trade supplied. 
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= Receivers 
features at prices to suit every pocket. 


LAFAYETTE 
COMMUNICATION 
RECEIVERS 


Superlative range of Modern Communication 


incorporating many special 


MODEL HE-40 4 Bands, 550 ke/s.—30 me/s. £24/15/-. 


MODEL HE-30 9 valves, 4 bands, 550 ke/s.—30 me/s. 


MODEL HE-80 15 Valves, 5 Bands, 550 ke/s.—30 mc/s. and 142-148 me/s. s 
Bach receiver supplied brand new and fully guaranteed complete with manual. Carriage 
paid. All models for operation on 220/240 volt A.C. 8.A.E. for illustrated leaflet— 


generous part exchange allowances. 


59 Gns. 


bands. 


LAFAYETTE “PRECON’’ AMATEUR 
PRESELECTOR CONVERTER 


@® Crystal Controlled 
Meter Bands ® As a Converter—Converts Receiver 
to Dual Conversion Operation @® Improves Selec- 
tivity @ Widens Band Spread = 


@ For 80-40-20-15-10 


3 crystals are included for 20, 16 and -10 meter 
Operates on 230 v. 50/60 cycles A.C., 2 


stages of R.F. assures a high signal to noise ratio. 8.A.E. for full details. 


LAFAYETTE 


PRECISION TEST EQUIPMENT 
Modern range of precision test equipment for the 
service man. Supplied brand new and guaranteed 
with manual. 
TEH-20 Signal Generator. 
6 bands. Directly calibrated. Variable R.F. Attenu- 
ator. Variable Audio output. 
TE-46 Capacity Resistance Analyser. 
2 PF-2,000 Mfd.; 2 ohms-200 Megohm. Also checks 
impedance, turns ratio, insulation. £15. Carr. 5/- 
§.A.E. for full details. 


For operation on 220/240 v. A.C. 
120 ke/s.-260 me/s. on 


£12. Carr. 5/-. 


Ranges 


ERSKINE TYPE 13 DOUBLE BEAM OSCILLOSCOPE 
Time base 2 c/s-750 ke/s. Calibrators at 100 kc/s and 1 mc/s. Separate Y1 and Y2 ampli- 
fiers up to 5.5 me/s. Operation 110/230 volt A.C, Supplied in perfect working order. 


£27/10/-. Carriage 20/-. 


MARCONI TF 144G/4 STAN- 
DARD SIGNAL GENERATORS 


First release of this late mark. 85 kc/s 
to 25 me/s + 1%. Output variable from 
lV. to 1 volt. Internal sine wave, 
modulation 400 c/s up to 75% depth 
Operation 200/250 volt A.C. Offered in 
really excellent condition, like new, fully 
tested and guaranteed, £25. Carr. 30/-. 


TS-76 20,000 O.P.V. PUSH 
BUTTON MULTI- FESEES 


Large clear plastic 
scale, simple opera- 
tion. D.C. volts up 
to 1,000 v. A.C, 
volts up to 1,000 v. 
Resistance up to 
10 megohm., Current. 
up to 250 mA. 
Decibels —20 to 
+36 db. Size 
6in. x 4in. x 
4in. Complete with 
jeads, batteries and : 
justructions. £5/19/6. 


Pia? cee of 


' class condition. 


AMERICAN OSCILLOSCOPE 
MODEL USM.38 


Brand new high quality. Signal beam 
oscilloscopes. 3in. CRT, Printed Circuit. 
Miniature valves. Time base. T/B. 
1 p/sec. to 10,000 yz/sec/inch. Calibration 
markers at 1, 10, 100, p/sec. Many 
special features including X expansion. 
Supplied complete with circuit, probes 
and leads. £29/10/-. Carr. 10/-.. Opera- 
tion 115 v. A.C. 


TRIPLETT MODEL 1632 
SIGNAL GENERATOR 


100 Ke/s to 120 me/s on 10 bands 6 valves. 
100 microamp, Output meter. 1 me/s 
Crystal check. Fully attenuated output. 
Operation lldv. A.C. Supplied in first 
£12. Carr. 10/-. 


P. & P. 1/6. 


O.P.V. 
MODEL NH-400 
O.P.V. 
600/1,200 v. D.C. 0/12/60/ 
120/300/1,200-v. A.C. 0/120 
A/30/300 MA. 
0/2K/200K/2 Meg. Q. 700 
PF—2 MED. 79/6. 
P. & P. 2/6. 
MODEL AR-620 20,000 
O.P.V. _ 0/10/50/250/500/ 
1,000 v. A.C. Ma: O10 
0/500u.4/10/250 10 2 
[LOOK /1 Meg. Q. 250 PF— | 250 MA. 
MFD. 0-500 Henrys | Meg. Q. 
oo16. P, & P. 2/6, 


O.P.V. 


MODEL NH-201 30,000) MODEL ‘TH-12 
Bear 0/.25/1/10/50/250/ 
000 | 500/1,000 v. D.C. 0/10/50/ 
0/.3/3/30/120/300/ Aer cae Poul 
10/250 MA.  0/5K/500K/ 
5MegQ. 99/6. P. & P. 2/6, 


MODEL ITI-2, 
0/5/25/250/500/ | 500/1,000 v. D.C. 0/2.5/10/ 
2,500 v. D.C. 0/10/50/500/ | 25/100/250/500/1,000 __v. 
1,000 V. A.C. 
D.C. 0/60K/6 
01-3 MED. 
82/6. P. & P. 2/6, 


MULTI-METERS 


Brand New—Fully Guaranteed—Lowest ever prices, 
Supplied with leads, batteries, instructions 


MODEL PT-34,°1,000 0.P.V. 0/10/50/250/500/1,000. v. 
A.C. and D.C. 0/1/100/500 MA. D.C. 0/100 ka. 39/6. 


20,000 
0.P.V. — 0/.6/6/30/120/600/ 
1,200/3,000/6,000 v. D.C. 
0/6/30/120/600/1,200 _v. 
0/5044] | AC.. 0/60uA/6/60/600 MA. 
0/6K/600K/6 Meg./60 Meg. 

0.5 PE-.2 MFD, $5/19/6. 
P. & P. 2/6, 

MODEL 500 30,000 0.P.Vv. 


20,000 | 0/.5/1/ 2.5 / 10/25 / 100 / 250/ 


- 95) | A.C. 0/50 wA/5/50/500MA/ 
O/60MAI25/ | 15 amp. D.C. 0/60K/ 
6 Meg./60 Meg. 0. £8/1'7/6. 
Post paid. §.A.H. for full 
details. 


-VACUUM. TUBE 


AvuGusT, 1964 


SILICON RECTIFIERS 


400 y. P.L.V. 4.7 amp. (SCE) 7/6 
400 v. P.I.V. 3 amp. ...... 7/6 
200 v. P.I.V.6 amp. ...... 5/6 
1,000 v. P.I.V. 650mA. .. "%/6 
800 


laa 
HH 
< 
Xr 
S 
F 
On 
=< 
[-] 


Lv. 3 amp. ...... 5/6 
70 I.V. 1 amp. ...... 3/6 
“150 v.P.I.V. 165mA. .... j/- 


Discounts for quantities. Post 
extra. 


co 

oO 
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hh 


MODEL PV-58 


VOLTMETERS 
Latest design with 
special circuit for stable 
and accurate measure- 
ments, Resistors used 
are all within 1% toler- 
ance. 

Special designed 4in. 
200uA meter. 11 meg. 
inputs. - 

Ranges: ; 2 
—D.C.V. 0-1.5-5-15-50-150-500-1500V. 
+D.C.V. 0-1.5-5-15-50-150-500-1500V, 
A.C.V. 0-1.5-5-15-50-150-500-1500V. RMS. 
0-1.4-4-14-40-140-400-1400-4000 P.P. 
Resistance: 2 ohm to 1,000 megohm. 
Decibels: —10dk to 4-65db. : 
Operation: 220/240 volt A.C. Size 7 x 
4; x 4in. Supplied brand new and 
guaranteed complete with probe and 
instructions £13/19/6. P.P. 3/6. 


sali 


R.C.A. AR88D RECEIVERS 
-55—82 me/s. Few only. Brand new, 
boxed, with spare valves, aerial, headset 
and manual. £85. Carr. 30/-. 


| ES EES 


BRAND NEW 
DOUBLE BEAM C.R.T.’s, Cossor 89D. 
59/6. P.P. 4/6. Dumont K1051P1, 
59/6. P.P. 4/6. 


LAYFAYETTE HI-FI 
Use HEADPHONES 


Air cushioned 
headband > Soft 
rubber ear pads. yr 
Frequency response, 
25 to 15,000 cycles, 
* High sensitivity, 
Impedance 8 ohms 
per phone. Sup- 
plied complete with 
all cables, wires, 
overload junction 
Es and 3-connection plug. 89/6. P.P. 
2/6. 


4-CHANNEL TRANSISTOR- 
ISED MICROPHONE MIXER 


Add musi- 
eal high- 
lights and 
addition- 
al sound 
effects to 
your recordings. The 

-4 permits. mixing 
of four signals such as microphone, 
records, tuner, etc. into single output. 
Inputs and output take standard plugs. 
Fully transistorised and self-contained in 
handsome case. PRICE 55/- plus P. & P. 


2/6. 


‘TWO WAY 
RADIOS 


Model 1. 3 Tran- 
sistor Walkie Tal- 
kie. Range up 
to 1 mile. 
£8/17/6 per pair 
complete. 

Model 2, 9 Tran- 
sistor Walkie Tal- 
kie. Range up 
to 5 miles. £21 
per pair com- 
plete. §.A.E. for 
full details. 


BH CITIZENS BAND | 


(RADIO) LIMITED 


11W W—122 FOR FURTHER DETAILS, 


Phone: 


Cables: 


GERRARD 8204/9155 
SMITHEX LESQUARE 


, LONDON, W.C2 


ois 


AT 


-DEMONSTRATION STUDIOS 
Hear and compare the very latest 


HI-Fl EQUIPMENT 


Visit our spacious showrooms at 33 Tottenham Court Road or 207 


Edgware Road, whichever ts most convenient. In our Demonstration 
Studios you can see, examine, hear and compare the very latest products 
in the realm of high-fidelity reproduction 
@ TAPE RECORDERS TAPE DECKS @ MICRO- 
PHONES AMPLIFIERS @ CONTROL UNITS @ AM/FM 
TUNERS RECORD PLAYERS @ AUTOCHANGERS @ 
TRANSCRIPTION TURNTABLES PICK-UPS 
@ LOUDSPEAKERS @ SPEAKER SYSTEMS @ CABINETS 
AND ENCLOSURES @ TRANSISTOR RADIOS. 
If you cannot pay us a visit please send us details of your choice of equipment and ue 
shall be pleased to quote. See Complete Systems. 


RECORD PLAYERS 


B.8.R. Type UA14/UA20 .......... £519 6 
4-SPEED COLLAR. Biagio / 0.) ater /G08 Re 

stereo wi monaura., se ee aeecccce 
AUTO-CHANGERS MAGNAVOX-COLLARO latest model. 4-speed 


Stereo Auto changer. Fitted diamond stylus and 


record dust cleaning attachment Stereo £7 19 
GARRARD 
Auto-Slim Mono ........... Sicroiahass nee 20 
Auto-Slim Stereo ........... tard £710 O 
Auto-Slim Mono Plug-in head ...... £7 67--0 
Auto-Slim De Luxe Mono AT6 ...... £11 9 0 
-Auto-Slim De Luxe Stereo AT6 £12 5 0 
Lab. Model ‘‘ A” Mono .,.......-+ £19 14 0 
Lab. Model‘ A” Stereo. .....-.-.. £20 10 0 
3000LM with stereo cartridge........ £11 11 11 
z Postage on all above 5/-. 
TRANSCRIPTION MOTORS SINGLE PLAYERS 
GARRARD 4HF, stereo or mono Auto start and stop. With pick-up. 
£16 19 and crystal cartridge. 
GARRARD -301 .....--+ 0 £20 12 
GARRARD 301 (Strobe).. £22 0 GARRARD T.A. Mk. Il Mono 


GARRARD A with GOS.. $19 14 


17.3 
GARRARD A with EV26A £20 10 
£12 


PHILIPS AG/1016_...... 12 GARRARD SRP10 latest model single 
BRAUN PC4L Stereo .... £12 9 player with G.C.8 ... seeee £5 911 
CONNOISSEUR: E.M.I. 4-speed STEREO.. £819 6 


Craftsman IT Post on all above 4/-. 


th 
- 
sz 
~ 
ray 
PPPOIOOMAH MBOOCCOOD 


; 
Oo ac Roe ee - COLLARO JUNIOR 4-speed motor 
TOROS Oe) a ACRE Ie and: pick-up (.< Gj... c30 eet ees s ne } 
sano ee Stipe ied ere ia 6 volt battery version, 4-speed with 
LENCO GL70 ...-----++-s =. PICK-UP 20 eee cece creseveaccene 69/6 
ea tae B.8.R. TU9, non-auto. Turntable and 
A scp as iS a a £38 7 PACU He wig be siersiere ein lelee pie’ alee 


Carr. and Ins. on each 5/- extra. 
All other current models 


PECIAL BARGAIN OFFER-COLLARO 4TR 200 Transcription Motor and Turn- 
aim New and unused—listed at 17 gns. LASKY’S PRICE £9/19/6. Carr. & P. 5/-. 


EMI 4-SPEED RECORD PLAYER 

New, unused and individually boxed fitted with light- 
weight pick-up with ACOS G.P. 73/2 stereo cartridge. 
Gabinet space required 134x12}x4iin. A Qin. metal 
turntable is fitted. For use on 200/250 volt A.C, Mai 
with Auto-stop. The stereo cartridge will play all types to) 
Mono Records, 78s. L.P.s, etc. but if desired a G.P. 
67 LP/78 Mono cartridge will be supplied in lieu of the 
GP73 at no difference in cost. 


LASKY’S PRICE 79/6 =». 
4 °s AMPLIFIERS 


All the latest “‘LINEAR”’ and ARMSTRONG models in 
See “ Wireless World ” April, ’64 for details. H.P. Terms available. 


MICROPHONES. 


TAL STICK MIC, ‘Type | BM-8 High imp. crystal stick with muting 
mo. aunt emeiie with Cable. List | switch. Complete with cable. 
£5/5/-. LASKY’S PRICE 32/6. Post free. EASES BELOE, O00, P. & e oe. 
Dx-29. High imp. Dynamic mic. Die eany able base for above 12/6. P. & P. 


Pp /6. 
1 body. . 
EE Grystal Hand or Table Mic. 15/-. Post free. 


IES TYPE M8 RIBBON MICROPHONE. New and unused. 
A en Ooampint with 12ft. twin sereen cable and 4in. stay-put flexible 
tube. Listed at £8/15/-. LASKY’S PRICE £6.19.6 P. & P. 2/6. 


Heavy metal table base for above 10/- extra. 


available. |Add 5/- Post and Pkg. on each. 


P. & P. 3/6. 


stock. 


PRIVILEGE PARCELS 


“ Privilege Parcel’ allows you to purchase the Audio System of your choice at a 
slate cash saving. Some examples are listed below, but we shall be pleased to 
quote our “‘ Privilege Parcel ” Prices for any selection of equipment of your own choice, 
Send us details of your requirements. H.P. Terms can be arranged on Privilege Parcels. 


LASKY'S FOR D.1LY. CONSTRUCTION BARGAINS 


WIRELESS WORLD 


For the widest range of all 


HI-FI & TAPE EQUIPMENT 


TAPE RECORDERS - 


COMPLETE MONO/STEREO SYSTEMS TO YOUR SPEC. 
LASKY’S 


RECORD PLAYERS - AMPLIFIERS - ETC. 


PRIVILEGE .PARCEL PRICES. 


CONSTRUCTORS- BARGAINS 
BUILD A HIGH QUALITY TAPE RECORDER 


Using the famous Collaro ‘‘STUDIO” deck and MARTIN 
pre-assembled amplifiers 2 or 4 track models. 
COLLARO STUDIO TAPE DECK. 
Latest model 3 speed, 3 motors. Take 7in. reels. 

LASKY’S PRICE £10/10/-. “New and Unused. 
COLLARO STUDIO TAPE DESK. As above put fitted with the latest 
quarter-trackheads. LASKY’S PRICE £13/19/6. Carr. & Pack. 7/6. 

MARTIN TAPE RECORDER AMPS. Designed for use with Collaro 


Studio Tape Deck. In sub-assemblies for immediate installation. 6-valve cirenit. Com- 
prehensive instructions make final assembly as simple as possible. Everything supplied 


Fitted with half-track heads, 
Carr. & Pack. 7/6. 


including valves, ete. Monitoring facilities. 3-ohm output, speed equalising, ete. For 
200-250 v. A.C. mains. 
PRICES 2-track Model £11/11/-. }-track Model £12/12/-. P. & P. 2/6, 


Portable carrying case designed to take the Collaro Studio Tape Deck and the Martin 
Tape Amplifier. Fitted with 9x din. speaker. Price complete with speaker £5/5/-. 


P. & P. 5/-. 

MODEL R7 BY WELL-KNOWN BRITISH MANUFATTURER 
Two speeds—3} and 7% i.p.s.; three high quality é 
motors. Will record and replay IN BOTH DIREC- 
TIONS. Fast forward and rewind. Supplied less 
heads, space is provided for fitting 4 heads of any 
type, to give full working in both directions on 


at 
either 1, 2 or 4 track. Unit plate size 13 x 1din., 
depth below top of plates S5iin. Will + 7in, 
spools. Tape position counter fitted. For 200- 
250 volt 50 ¢.p.s. mains. Two-tone grey finish. 


Perfect order. Supplied less heads. 


LASKY'S PRIGE £9.19.6 conse ot esi io 


NEW! MARTIN TRANSISTORISED AUDIOKITS 
NOW AVAILABLE! 8 UNIT KITS OFFERING THE HI-FI 
ENTHUSIAST A NEW QUALITY CONSTRUCTION TECHNIQUE. 
Using specially developed circuits, the very latest transistors and printed circuits— 
these kits are all fully checked and tested before leaving the factory. Although the kits 


are basically designed for use together the pre-amplifier and mixer stages may be used 
to great advantage with existing valve or transistor equipment. 


Ta, 


KIT 1, 5-stage Matching Input Selector Unit ...... LASKY’S PRICE 47/6. 

KIT 2. Pre-amplifier with volume control .......... LASKY’S PRICE 37/6. 

KIT 3. 3-Channel Mixer with plug-in adaptors for individually matching each eircuit 
Adaptors 8/6 each. LASKY’S PRICE 79/6. 

KIT 4, Pre-amplifier with tone/volume contro] stages LASKY’S PRICE 62/6. 

KIT 5. 10 and 3 watt Main Amplifier ............ LASKY’S PRICE £5/12/6. 

KIT 6. Power supply converter unit .............. LASKY’S PRICE 52/6. 

SET 75) SU5 ohm. version Of Kati5) cj. Seie's aie ols ioie-eiwiaie LASKY’S PRICE £6/12/6. 

KIT 8))\ Bower’ supply for Kiii7 © y)slesnsls ows acteule ee LASKY’S PRICE £2/15/-. 


COMPLETE TAPE RECORDERS 


All Brand New and Unused in perfect working order. 
Supplied complete with crystal mircophone, ree! of tape and empty spool, also screened 
jead for recording from radio, pick-up, ete. The following specifications are common 
to all three models: Tone Contro], Visual Recording Indicator. Inputs: Microphone, 
Radio, Record-Player, Radiogram, Telephone Adaptor, Fully Automatic Erase, 
Facilities: Fast spooling, forward and reverse. Valves: Latest Mullard Miniature 
types. Rectifier: 8.T.C. or Westinghouse Metal Rectifier. Loudspeaker: Standard 
3 ohm with extension speaker socket. Microphone: new super sensitive crystal in the 
new easy to hold microphone case, Carrying Case: Portable case with detachable 
lid, harmonising gold trim add automatic safety locks. Storage cubby for micro- 
phone and accessories. Covered in new type washable scratch resistant Vinyl. 
Size for Models A and B: 144 x 14 x 6in. Size for Models C & D: 14 x 124 x 61in. 
MODEL A Studio Deck, Four Track. Speeds: 13, 33 and 74 i-p.s. Spool 
capacity: 7in. Wow and flutter: Less than 0.15% total. Playing 
Times: up to 18 hours. Frequency Response: 12,000 ¢.p.s. at 7}in. i.p.s. Mains Voltage: 
200-250 v. 50 c/s A-C. Output 3 watts. 


LASKY'S PRICE 27 GNS. 


MODEL Studio Deck, Two Track. Specification as for Four Track model 
above, except that this is fitted with Two Track Studio Tape Deck. 
Maximum Playing Time: up to 9 hours from one reel of tape. 


LASKY’S PRICE 25 GNS. 
Fitted with B.S.R. Deck, two-track version: Specification: Single 


MODEL C speed, 3} i-p.s.. Freq. response 10,000 ¢.p.s. at 33 ip.s. Spool 
capacity: 5ign. Mains voltage: 200-250 v. 50/60 c/s A.C. Wow and flutter: Less than 
0.2% total. Output: 3 watts. Playing time: up to 3 hours, 


LASKY’S PRICE 18 GNS. 
Fitted with B.S.R. Four Track Deck—otherwise same specification. 


MODEL as the Model C—but maximum playing time increased up to 6 hrs. 
LAS KY : § p R IC E 21 GNS. Carriage & Insurance 15/- extra. 


H.P. Terms are available on the above models. 


Carriage and Insurance 15/- extra. 


Carriage and Insurance 15/- extra, 


Carriage and Insurance 15/- extra. 
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P.T.0. FOR 
MORE NEWS 


P.7.0. FOR 
MORE NEWS 


WIRELESS WORLD 


For The Finest Value and 


TRANSISTOR RECEIVERS & 


THE WIDEST RANGE AVAILABLE TODAY 
STRUCTION OR READY BUILT TO HIGHEST STANDARDS 


* LONG WAVEZAND COVERAGE is NOW AVAILABLE FOR THE 
SKYROVER and SKYROVER DE LUXE. 4 simple additional circuit provides 
coverage of the 1100/1950 M. band (including at ae Light programme). This is 
in addition to all existing Medium and Sh. rt wavebands. 
All necessary components with construction data. Only 1 0/- extra Post Free. 
This conversion is suitable for Skyrover and Skyrover De Luxe receivers that have already 
been constructed. 


THE SKYROVER AND SKYROVER DE LUXE 


GENERAL SPECIFICATION 

7 transistor plus 2 diode superhet, 6 wave- 
band portable receiver. 

The SKYROVER and SKYROVER DE 
LUXE cover the full Medium Waveband 
and Short Waveband 31-94 M, and also 4 
separate switched band-spread ranges, 
13M, 16M, 19M and 25M, with Band Spread 
Tuning for accurate Station Selection. 
The coil pack and tuning heart is completely 
factory assembled, wired and tested. The 
remaining assembly can be completed in 
under three hours from our easy to follow, 
stage by stage instructions. 
SPECIFICATION: 

Superhet, 470 Ke/s. All Mullard Transistors 
and Diode. Uses 4-U2 batteries. din. 
Ceramic Magnet P.M. Speaker. - Easy to 
read Dial Scale. Band Spread Tuning. 
500 MW Output. ‘Telescopic Aerial and 
Ferrite Rod Aerial. 

WAVEBAND COVERAGE: 180-576M; 31- 
94M and Band Spread on 13, 16, 19 and 25 
metre Bands. 


The SKYROVER 


Controls: Waveband Selector, Volume 
Control with on/off Switch, Tuning Con- 
trol. In plastic cabinet,sizel0 x 6% x 33in. 
with metal trim and carrying fale: 
Can now eee A os 
be built for £38.1 9.6 5/- extra, 
H.P. Terms: £1 deposit and 

11 monthly payments of 16/6 


The SKYROVER De Luxe 


Tone Control Circuit is incorporated, with 
separate Tone Control in addition to Volume 
Control, Tuning Control and Waveband 
Selector, In a wood cabinet, size 11} x 6} x 
3in. covered with a washable material, with 


plastic trim and carrying handle. Also car 
aerial socket fitted. le 
Can now ° . 
be built for £1 0.1 9.6 5/- extra. 


H.P. Terms: 25/- deposit and 

11 monthiy payments of 20/- 
Data tor each receiver: 2/6 extra. Refunded if you purchase the parcel. 
batteries 3/4 extra. All components available separately, 


REALISTIC SEVEN 


Fully tunable long and medium bands. Uses 7 Mullard 
Transistors; plus Diode OA70. 

STAR features: 

@ 7 Transistor Superhet. @ 350 Milliwatt output 4in. 
high flux speaker. @ All components mounted on a 
single printed circuit board, size 5}in. x 54in. in one 
complete assembly. @ Plastic cabinet, with carrying 
handle, size 7in. x 10in. x 34in., in blue/grey. @ Hasy 
to read dial. @ External socket for car aerial. ®@ I.L.- 
frequency 470 Ke/s. @ Ferrite rod internal aerial. 
@® Operates from PP9 or similar batt. @ Full com- 
prehensive data supplied with each Receiver. @ All 
coils and I.F.s, etc., fully wound ready for immediate 
assembly. An outstanding Receiver. 


Four U2 


Can be built or 


£5.19 .6 


PR. & P. 4/6. 


REALISTIC SEVEN DE LUXE 


By popular request a De Luxe version of the well-known 
Realistic Seven now available. With the same electrical 
specification as standard model—PLUS A SUPERIOR 
WOOD CABINET IN CONTEMPORARY STYLING 
covered in attractive washable material, with super- 
chrome trim and carrying handle. Also a full vision 
circular dial, externally mounted to further enhance the 
pleasant styling. ONLY £1 EXTRA 

Battery 3/9 extra. (AIl components available sep- 
arately.) Data and instructions separately 2/6, re- 
funded if you purchase parcel. 


READY BUILT BOA oo 


BABY ALARM/INTERCOM 


Fully transistorised miniature intercom that has all 
the features of sets many times its size. Batter 
consumption is exceptionally low and makes this 
system particularly suitable for use as a Baby Alarm. 
Specification: 2 transistor; Sensitivity : more than 
55 dB. Power: one 9 v. PP9 or equiv. (approx. life 
< 50 hours), Size of units 4x2 +X1tin. The sturdy 
= Plastic cabinets are finished in ivory and silver with 


chrome stands. LASKY’S PRICE 69/6 P. « P. 2/6 S&S 


We consider our Construction Parcels to be the finest value available on the home construction market. If on receipt you feel 
not competent to build the set, you may return it as received within 7 days, when the sum paid will be refunded less postage. 


AucusT, 1964 


FOR HOME CON- 


READY BUILT RADIOS 
BOY’S 2 TRANSISTOR POCKET RADIO 


In attractive plastié case. ‘Size:only 4in. x 2}in. x lin. Fitted 
with 2tin, loudspeaker. Socket for personal earpiece and telescopic 
aerial. Works from, single PP3 type-battery. Fully tunable over 
full medium waveband.- Supplied corsplete with earpiece, telescopic 
aerial, carrying purse and 9-volt battery. Ideal Birthday present. 


LASKY’S PRICE 42.4— smem accessories 
6 TRANSISTOR POCKET RADIO 


Fully built-in, plastic case, 4in. x 2}in. x lin. with 21in. speaker. 
Uses single PP3 type battery. Supplied complete “with personal 
Many more ready earpiece and leather case. Tunable over full medium waveband. 


vor mae LASKY'S PRICE 6976 209% crm mie 


FREE all accessories, 


TAPE RECORDERS 


FULLY TRANSISTORISED 


TH E Cc LAR ION as PH ONOTR I X”’ A fully transistorised battery ope Peete 
recorder. With leather case, LASKY’S PRICE 16 GNS.. Carr. 7/6. 


Very Latest “‘ PHONOTRIX ”’ with push-pull output. Carr. 7/6. 20 GNS, 


CLARION &6 TWINSET 33 Transistor amplifier with 7in. x 4in. speaker in 


a portable case. The Clarion Phonotrix recorder 
can be housed in the case with the amplifier, this giving full quality output. Listed 
at 8 gns, LASKY’S PRICE 7 GNS, P. & P. 5/-. 


T £6 33 A self-contained Transistor Battery Recorder. Size only 8 x 7} 
H = MINY x2tin. Weight 3lb. Takes 3in. spools, twin track, 32 i-p.s. 
With tape, mic. and batteries. LASKY’S PRICE 7; GNS.  P. & P. 5/-. 


&6 ie. 29 Transistorised Portable Recorder. Full details as 
TH E TRAY LER viously advertised Wireless World (Jan. 64), ‘ie 
LASKY’S PRICE 13 GNS. Carr. & Ins. 17/6 extra. 


Last few available. 


THE ‘‘ CONET ”’ 


Fully transistorised 2 speed Battery Tape Recorder. > Capstan drive. 2 2 speeds, 
3¢ and 1fi.p.s. 4 Fast rewind. ye Twin tracks. > 2}in. speaker: ye Accessories in- 
cluded: Leather car#ying case, Microphone, Telephone adaptor, Personal earphone 
NEW AND GUARANTEED, LASKY’S PRICE 19 GNS. 
Optional Extras: Remote Control Mic. 35/-. Remote Control Foot Switch 25/-. 
ALL Le above items are fully described in our ‘‘ Bargain Bulletin »—sent FREE on 
reques 


CONSTRUCTORS BARGAINS 
NEW SUPER MINIATURE POCKET RADIOS 
THE SINCLAIR SLIMLINE The new 2-transistor pocket radio, 


size only 2gin. x lfin. x Ifin. 
Micro alloy transistors and printed circuit. Easy to assemble. 


CAN BE BUILT FOR 49 / 6 All components available separately. 
Self-contained pocket radio 


THE SINCLAIR MIGRO-6 ——S2!s'bed zosket ma 


CAN BE BUILT FOR 59/ 6 Mercury cell 1/11 extra, 


STAAR KINDER RECORD PLAYER 


45 r.p.m. 6 vy. Batt. operated. Complete with pick- 
up fitted crystal cartridge. Size only 74x6in. Fitted 
auto. stop and start. New and perfect Suitable for 
use with both the below listed amplifiers. 


LASKY’S PRICE 49/6 P. & P. 2/6. 


NOW iN STOCK—2 speed model 69/6 Bebe 

for 33; and 45 r.p.m. (As i//ustrated) / PL & P. 2/6. 

NPN-PNP Transformerless Transistor Amplifier. Smallest ever, size lin. x lin. x lin. 
Output 125 MW from 9 v. batt. Uses 3 transistors. Single-ended push-pull output. 
Fully assembled. LASKY’S PRICE 29/6 Post 2/6. ; 


400 MW Output version of above amp., 52/6. Post 2/6. 


TRANSISTORS ALL BRAND NEW 


AND GUARANTEED 

GET $1, GET 85, GET 86 2/6; 837A, 874P 3/6; OC45, OC71, OC81D 4/6; OC 44, 

OC 70, OC 76, OG 81 (match pair 10/6) 5/6; AF 117, OO 75, OC 170, OC 200'6/6; 

OC 23, OC 42, OC 43, OC 73, OC 82D 7/6; OCP 71 9/6; OC 201, OC 204 15/-; OC 205, 
OC 206 19/6; OC 28 24/6. 


MINIATU RE EARPIECES for ‘Transistor Radios, Transparent 


ear inserts with 3ft. cord, sub-min. lack and socket. Fully guaranteed. Post free. 
CR.5 Crystal high imp. . eet Os (0) 
MR.4 Magnetic low imp. 


TRANSFILTERS xy Brus crystat co. Available trom stock. 


TO—O1B 465 ke/s. + 2 ke/s, TO—O2D 470 ke/s. + 1 ke/s, 
TO—OID 470 ke/s. + 2 ke/s. TE—OLB 465 ke)s, 2 ke/s, 6/ 6 EACH 
TO—O2B 465 ke/s. + 1 ke/s, TF—O1D 470 ke/s. + 2 ke/s. P. & P. 6d. 


THE PETIT FULMITER #4 86 Bae 


Operates direct from 200-250 A.C. Same size as PP3. 1/6 


11W W—124 FOR FURTHER DETAILS. 
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Service 


WIRELESS WORLD 


in Great Britain 


CONSTRUCTORS BARGAINS 


HUGE STOCKS OF COMPONENTS, TEST GEAR, ETC. 


SPEEDY MAIL ORDER SERVICE 


A.V.C. 


Sockets. 


LASKY'S PRICE 40 GNS. 


200-250 vy. 
instruction manual, in attractive steel cabinet, 
Cabinet size 15 > 
Carriage and Packing Free. 


H.P. Terms: £4/4/- deposit and 11 monthly payments of £3/16/-. 


COMMUNICATION RECEIVERS 
MODEL HE30/JN101 


Covers range from 540 Ke/s, to 30 Mc/s. Ham Band is provided with a 
scale for direct reading, and can also be band spread.. Facilities: A.N.L. 
and M.V.C. 
and two LF. stages ensure high sensitivity and selectivity. 
line up: 3x 6BA6, 2 x 


Q Multiplier also serves as B.F.O. HAF. 


x 6BE6, 2xGAV6, 1x 6Q5 and 5Y38. 


A.C. mains. Brand new and unused. 


<8x10in. Dial 12 x 4in. 


Also av. ilable asa Kit—PRICE 32 GNS. 


stage 
Valye 
2 Aerial 
Stand-by po tion for use with a transmitter. S meter fitted. 
Boxed with full 
grey crackle finish 


Covers medium wave 


MODEL HE40 cre: ye 


30.0 Mc/s. in separate switched band spread ranges. 


S-Meter. For ame v. ‘A.C. /D.C: Internal loop and telescopic 
antennae fitted. Valve line u 12BE6, 12BA6, 
and metal rectifier, Size 13} x 84 dim. 


H.P. Terms £2/9/6 dep. and 11 months at £2/5/-. 


4,5-11.0 Me/s, 
Control include 
B.F.O. Sensitivity. A.N.L., Receiver-Stand-by Switch, Tone Switch, 


124 V6, 
Instruction manual included, 


LASKY’S PRIGE £24.15.0 cosine renn 


band and 


11,0- 


50C5, 


scale. 


H.P. TERMS available. 


APE DECK MOTORS | 


Motors for the Collaro Studio Deck— 
200-250 v. A.C, 
Listed at £2/5/- 


new and unused. 
Take-up, and rewind 
each, 


LASKY’S PRICE 14/11 each »«¥.2. 


State motor required when ordering. 


High quality tape deck eapstan motor ma ade by E.M.1. 
Holland. Bi-directional. Size: 4in, dia. x in. high 
lin. x Hn. spindle. 


LASKY’S PRICE 19/11 &- «7-20. 
TAPE POSITION INDICATOR 


Open type—as used by most makers. With re-set knob. 


3 DIGIT 7/6. 4 DIGIT 10/6. P. & P. 9a. on each. 


HI-Fl TAPE RECORDER 
HEADS 


High Impedance Record Play. Low impedance erase. 
Upper or lower track. LASKY’S PRICE 29/6. Post free 
per pair. State track required when ordering. 
MARRIOTT “XX” Type }-track heads. Record/Play 
and Erase. LASKY’S PRICE 4 GNS pair. 

3-track heads Record/Play and Erase 59/6 pair. 


RECORDING TAPE SPLICER 


By famous manufacturer, all metal nickel plated con- 
struction. With separate razor blade, securely clamps 
tape while splicing. Listed at 18/6. 


LASKY’S PRICE 14/6 


Post Free. 


MODEL HES80 


range 540 Ke/s.—30 Me/s. 
on 2 metres, with extra R.F. 
stages on all otber bands. 
proved A.N.L. 
band spread on amateur bands, large illuminiated dial with logging 
and ’phones. 
‘6BE6, 1x6BL8, 6AL5. 
For 200/250 v, 
and boxed with full instruction manual. 


LASKY’S PRICE 59 GNS. | 
es: TAPE DECK I Bae a Poesy 


Valve line-up: 4x6AQ8, 3x6BA6, 
§AQ5, 6CA4 and OAQ, 
A.C. mains, 


14-valve super sensitive 


munication receiver. 


and 144-146 Mc/s, 


B.F.O. and Q-multiplier circuits. 
and voltage regulated powerpack. “8” 


All controls fitted. Outputs for speaker 


Steel case 17 x 74 x 10in. 


3rand new 


Carriage and 
packing free 


IT’S FABULOUS !! 


THE TRANSISTOGRAM 


A portable battery operated fully 


| transistorised Record Player— 
| for the music of your choice— 
| any time, any place! Made by 
famous British manufacturer, 
fully guaranteed. Size only 
64 x 12 102in, 
| ( Weight 10 Ibs. Op- 
erates on 6 U2 torch 
batteries. 4 speeds 
—16%, 33}, 45 and 


78 r.p.m. Goldring Syg- 
net record player unit with lightweight pick-up fitted 
with CM-60 turn over ceramic cartridge. Output 
500 mW to din.’ ceramic magnet loudspeaker fitted 
into lid for maximum sound distribution. Cabinet 
j constructed of wood, covered in two tone (pale 
blue/grey) leather cloth. Fitted carrying handle 
and strong lid catches. High quality amplifier with 
tone and vol, controls gives excellent reproduction 
at all speeds, Plays 7in., 10in. and 12in. records. 
Today’s value 12 gns. 


LASKY’S PRICE £6.19.6 


Exc. batts, 


Carr. & 
Ins. 7/6. 


New, boxed and guaranteed. 


com- 
Freq. 
Dual conversion 
stage, Single ‘R.F. stage, two I.F. 
Im- 
meter, 


1 


— 


LAFAYETTE TAPE 


Famous American Brand—Fully Guaranteed at record 


low prices. In sealed cartons. 

din. Double play, 1,200ft. Mylar base........ 15/- 
din. Long play, 900ft. Acetate base.......... 19/- 
din. Standard play, 600ft. P.V.C. base ...... 8/8 
5zin. Long play, 1,200ft. Mylar base.......... 15/- 
54fin. Double play, 1,800ft. Mylar base. 

5%in, Long play, 1,200ft. Acetate base... 

d5tin. Standard play, 860it. P.V.C. 

jin. Standard play, 1,200ft. Mylar base...... 12/6 
Zin. Long play, 1,800ft. Mylar base.......... 19/8 
7in. Double play, 2,400ft. Mylar base........ 25/- 
7in. Long play, 1,800ft. Acetate base........ 15/- 
din. ‘Message tape, Tb0f se: oo koe eae aa ee 

3in. ge tape, 225ft. . 

3in. Message tape, 300ft. 

din. Triple play, 450it. Myl 

din. Triple play, 900ft. Mylar Sone Piatameaie [erate eile 39/6 
din. Triple play, 1,800ft. Mylar base.......... 42/6 
5tin. Triple play, 2'400ft. Mylar base.......... 55/- 
jin. Triple play, -3,600ft. Mylar base.......... 75/- 
P. & P. 1/- extra per reel; 4 reels and over Post Free. 


CRYSTAL PICK-UP CARTRIDGES 


LOWEST PRICES EVER! 
Ail Complete with Styli L.P. and Standard (and Stereo 
where shown) fully guaranteed. Standard Fitting will fit 
most P.U. Arms and Heafls. Postage 1/- extra each. 
MONO Type C.T.1. By well-known manufacturer 


Withs2sappbine stylicoc.scs oe sip alesse opens aie 9 6G 
Garrard Magnetic *T:O0.M2... 02s e.c05s. cde 15 0 
Acos GP.59 . (¢) 
AGO GR. 65] Si 5 stars ek eretore ol «ake ata elpyete « oohe 15 0 
ACOs! QP BO Ids atin ereierarte ee leieraee piaiele ad game) 
Acos GP.67/1 biglere ace ate aa elyh ie, eau arate Rie 0: Re 
STEREO Acostereo 73/1, with 2 sapphires.... 25 0O 
Acostereo 73/2, with Diamond LP/Stereo and 

Rapphire- Pedro ce sree he brele ee evenpie snes eae tayaata ae 9 6 
Collaro type C Turnover, with 2 sapphires...... 19 11 
Collel §.C.I. Turnover, with 2 sapphires.........- 19 11 
Colle] §.C.I, Turnover, with Diamond LP/Stereo 

and. sapphire Std.i siscH.2 oak. biti ces 25 0 
Ronette Stereo O.V. Turnover, with 2 sapphires 25 O 
Ronette Stereo type 105 and 106 with 2 sapphires 25 O 
Ronette Stereo type 105 and 106 with Diamond 

LP/Stereo and sapphire Std................- 35 O 
CGM5 Crystal—high imp. Size only l}in. x din. x Jin. 
Cilps to finger board—no screws. Complete with cable. 

, 

LASKY’S PRICE 15/411 09» «P 


CGM35. Magnetic—high imp, Fully adjustable pick-up 


position carrier, Simply fixed. Separate tone and 
voiume ‘control. Heavy chrome finish. ‘Pick-up size 
3iin, x ltin., contro] size 24in. x 1in., complete with 


long lead and screened jack plug. 


LASKY’S PRICE 59/6. 


EXPORT MODEL—SUPER TY OFFER 
625 Jine T.V. chassis (Hxport Model). For 200-250 v. 
A.C./D.C. mains. Fitted with Band J-Til turret 
tuner. Fully loaded with 12 sets of coils for all CC1LR 
channels in these bands. F/M sound. Made by 
famous British manufacturer. 15 Mullard valves. 
Electrostatic focus and deflection. Will take 17in., 
19in., 21in. or 23in. CRT. All controls fitted. Sup- 
plied new and unused with all valves, 7in. x 4in, 
speaker and 17in. CRT (less cabinet). 


LASKY’S PRICE £9 Carr. & packing FREE 


to any part of theWorld. 
(Tube aent at buyer’s risk). An allowance of £1 } 
will be made if the CRT is not required. Circuit data 
included FREE, 


& P. 1/6. 


20,000 VALVES IN STOCK 


ALL TYPES RADIO & T.V. ETC. 
Send us your requirements for quotation. 


SEND FOR OUR LATEST COMPONENT CATALOGUE 
copiously illustrated, 


Complete new edition of over 100 pages, 8} x ddin.. 
with money-saving bargains. Tnvaluable for the “ ham’ 


Post 6d. Our latest 20-page “Bargain Bulletin” included free (separately by post 6d.). 


packed 


S 
Price 9/-. U.S.A. and overseas. 


or service man. 


PROMPT MAIL ORDER SERVICE to all parts of the British Isles, the 
Enquiries invited. We also operate the official purchase 
. tax-free plan for overseas visitors—the PERSONAL EXPORT SCHEME 


33 TOTTENHAM COURT ROAD, W.I. 
207 EDGWARE ROAD, W.2. 
152/3 FLEET STREET, E.C.4. 


PLEASE ADDRESS ALL MAIL ORDERS TO OUR HEAD OFFICE:—207 EDGWARE ROAD, W.2. 


ELECTRONICS 
(FLEET ST.) LTD. 


Few yards from Praed Street. 
Open all day Saturday. 


Near ‘‘ Daily Express ”’ 
Open all day Thursday. 


2 mins Oxford Street. Nearest Station,Goodge Street. MUSeum 2605 
Open all day Saturday. 


Close | p.m, Thursday. 


PADdington 3271/2 
Close | p.m. Thursday, 


FLEet. St. 2833 
p.m. Saturday, 


Building. 
Close | 


‘a 


LASKY'S RADIO FOR FINEST VALUE and COURTEOUS SERVICE 
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TRANSISTOR HIGH FIDELITY EQUIPMENT 


FOR MAINS OR BATTERY OPERATION 


@ MONO FULL FUNCTION PREAMPLIFIER/ 
CONTROL UNIT 


PRICE £5.~|Q-Q p-p. 2/-. 


%& Dark brown 
front panel 


and gold j= Be a) 
SELECTOR’ “TREBLE 


plate 8/6. 


CR V4 
= Bass — "Fite = Vo 


For use with transistor power amplifiers as below or valve amplifiers— 
hum free—high sensitivity—8 inputs between |I.5 mV. and 300 mV., 
with full equalisation. For all pickups—microphones, tuners—tape replay. 
Separate treble and bass with cut and boost—4 position low pass filter. 
Volume, 40 c/s. and 20 kc/s., etc. Output 250 mV. Overall size 9 x 24 x 
2in. Battery operated (24 mA.) or from power supply. Signal to noise 
ratio 70 dB at 10 watts with power amplifier. Supplied built and ready 
to use. Attractive appearance and high performance. 


@ INTEGRATED STEREO PREAMPLIFIER 


Two channel version of above 
SISO SERED HEFHIONO) with addition of balance and 
mass mono/stereo controls. Over- 
tes Oe all size 9 x 34 x IZin. deep. 
5, Me eee Designed to feed two 10 watt 
power amplifiers as below. 
ease Sa A rere Supplied built and ready to 
waLance ; use, Battery operated (5 mA) 


or from power supply. 
PRICE £|Q=/ 9-6 p-p. 3/6. 


3% Dark brown and gold front 
@ MULTI-INPUT PREAMPLIFIER 


panel plate 15/-. 

For use with the transistor power sre = = 
amplifier or as a general purpose preamp. = 
A simplified version of the full function 
preamp. 8 inputs from 1.5 mY. to 300 mV. 
Input selector, tone and volume controls, 
Size5x24+x2in. Ideal for public address 
systems for microphones and pickups. 


PRICE 65/- p.p. 1/6. 


SELECTOR Ages ‘s ‘VOUME 


front panel plate, 6/6, 


@ 10 WATT POWER 
AMPLIFIERS 


% 15 ohm 10 watt 
40 volt supply. 


£5-19-6>-.2/6. 


% 3 ohm 10 watt 
24 volt supply 


£5-10-0»-.2/6. 


Direct coupled transformerless design. Sensitivity 100 mV. from 10 K 
ohm (or less) source for 10 watts output. Response + 1 db. 40 c/s, to20c/s. 
0.25°% total distortion at 10 watts. Push-pull class B output. 60 db, 
feedback. Two versions available for 3/4 ohm and 15/16 ohm output. 
Battery or mains supply cperation. For use with mono or stereo 
preamplifiers as above. Supplied built and ready to use. 3 ohm version 
will give 4 watt output on 12 volt supply. 


@ MAINS POWER PACKS DETAILS WITH 


PS245. Single amplifier, 24 volt 59/6 CIRCUITS OF 
PS402 Single amplifier, 40 volt 59/6 ABOVE UNITS 
PS24. Two amplifiers, 24 volt...... 69/6 
PS40. Two amplifiers, 40 volt... 


GUARANTEED HIGH PERFORMANCE 
* CALL FOR DEMONSTRATION x 


|NEW 4th EDITION CATALOGUE | o/6 


86 pages (size 10 x 7jin.). Packed with hundreds 
POST PAID 


of new items. Price reductions. Fully detailed 
Valves—Crystals—Hi-Fi equipment. Trade supplied. 


ON REQUEST 
iol (TRADE SUPPLIED) 


and _ illustrated. Transistors—Components— 


WIRELESS WORLD 


AuGusT, 1964 


@ VHF FM TRANSISTOR TUNER @ 
* 5-Transistor. = 
* 4 Diodes. 

% Full coverage 87 to 105 Mc/s. 
%* AFC and AVC. 

% Over | volt output. 


Printed circuit design of high sen- 
sitivity and quality. Output for valve 
or transistor amplifiers. Size 34 x 
24 x 4in. Simplified building instruc- 
tions. Operates from 9 volts 9/10 
mA. All parts sold separately. 
Complete with dark brown and 
gold panel plate. : 


TOTAL 
COsT 
(Cabinet assembly 20/- extra). 


Detailed Circuit Book on Request. 


£7-19-6 3 


PUSH-BUTTON PORTABLE/ 
CAR RADIO 


NEW! *CONVAIR ”’ 


Wes 


@ New printed circuit 6-transis- 
tor superhet design. Over 
700 mW push-pull output. 


@ Push-button selection of MW 
and LW with full tuning on 
both wavebands. 


@ A new design with amazing 
performance at a_ realistic 
price. 


@ New attractively designed 
£7 19 6 D.p. portable cabinet with hori- 

= =U 3/6. zontal tuning and all stations 
(Batteries 6/- extra.) marked. 


ALL PARTS SOLD SEPARATELY. SIZE 107 3tins. 
@ FOLLOWING A LINE OF QUALITY AND VALUE IN PORTABLES @ 


7 TRANSISTOR RECORD PLAYER/ 
RADIOGRAM AMPLIFIER 


@ 4 watt peak output. 

@ Full treble and bass boost 
and cut. 

@ 40 c/s. to 20 ke/s. +3 dB. 

@ Inputs for pick-ups, radio 
tuners, microphones, mixers, 

@ Mains or battery 

9/12 volt battery or mains oper- 

ated for 3/5 ohm speakers (mains 

unit 49/6 extra). 

@ Size only 6 x 25 x 2in. 

Ideal for mains or battery, 

portable or domestic record 

player, grams., etc. Or car. 


Total cost of ALL Parts 


Tee Ready To £5-19-6 ae 


MINIGRAM TRANSISTOR PORTABLE 
RECORD PLAYER 


@ Made by well known British manufacturer. 
Features ready built 4-transistor printed circuit, 
| watt amplifier, elliptical speaker and volume 
control. Low current. Starr, constant speed 
45 r.p.m. turntable with crystal pick-up. Strong 
moulded two colour cabinet with handle. Plays 
anywhere on long life 9 volt battery. Requires 
less than half an hour’s work to connect up using 
‘ready built units’ and easy instructions. 


Las 
TOTAL p.p. 
CcCOsT 79/6 5/-. (Battery 3/9). 
Or amplifier with volume control and 5 x 3in. speaker, 4 transistor 
35/-. p.p. 2/-. i P ‘ 
9 Ce Player with pick-up, 39/6. p.p. 2/6. And two-tone case, 5/-, 
p.p. 2/-. 


Pre-built units, Collaro studio decks, Portable 
cabinets. 
Two track £26 p.p. 8/6. 
ye Four track £30 pp 8/6. 
Leaflets on request. 


HENRY’S RADIO LTD. 


303 EDGWARE ROAD, PADDINGTON, 
LONDON, W.2. 
PADdington 1008/9. 


OPEN MONDAY TO SATURDAY 9-6. THURSDAY 1 o'clock. 
OPEN ALL DAY SATURDAY. 


@ ELECTRONIC COMPONENT SPECIALISTS © 


BUILD A 
QUALITY 
TAPE RECORDER 


11W W—126 FOR FURTHER DETAILS. 
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PORTABLE GEIGER COUNTERS 
FOR MEASUREMENT OF RADIO-ACTIVITY 


offered at a fraction of cost @ Sup- 
plied with G5H Tube, for testing 
Gamma radiation. 
plete with instructions, haversack, 
cables and probe, 


£7.10.0 p.p. 10/-. 


15/- each. 


AA Plugin EHT unit runs 


Supplied com- 


from. I$ volt Penlite 


PORTABLE TRANSISTORISED TEST EQUIPMENT 


* ALL TRANSISTOR SIGNAL GEN 
ERATOR. 150 kc/s. to 350 mc/s. AF, RF 
Mod. etc., £9/10/- with leads, batt., etc. 

% TRANSISTORISED RESISTANCE 
CAPACITANCE BRIDGE. | pF to 100 
mfd. | ohm to 100 meg., leakage test, visual 
null indicator, £8/5/- with batt. 


3 %& TRANSISTORISED POWER SUP- 


; PLY UNIT. | to 15 v. D.C. up to 0.1 amp. 

(Batteries 50/- extra.) 230/250 v. A.C. mains. £6/10/-. 

BRAND NEW 

M2H T [ % AUDIO GENERATOR. 10 POST and PACKING 2/6 

4 ube for} to 100,000 c/s Sine/square. £16/15/- ANY TYPE 

eta Radiation] with batt. 

measurement] ™ @ DETAILED LEAFLETS 

for liquids 22/6 ON REQUEST 

extra. 


TRIPLETT (Model) 1632 SIGNAL GENERATOR 
Portable mains operated RF generator covering 100 kc/s. to 120 Mc/s. 


cells, 70/-. in 10 Fundamental Bands. Contains RF oscillator, buffer amplifier, 
Ase a at eeeneter ing system, ory seal oscillator stage and self- 
containe eterodyne detector. 6 valves, output attenuator, !100uUA 
Ce 15/- PMiniooe level meter, int./ext. modulation, calibrated dials. New Condition. 
. GPS eR aeces sSte pasion 15/- F 
455 Kc/s. (AR88) 1216 CRYSTAL OVEN PRICE £12. Carriage, etc. 10/-. 
HRO 456 Kejs. Srila 15/- rs BF pape A.C.| 
fevcepen | t= | HCCU or 2M - ery" HU EUL RANGE Teer mERenS 
27.255 Mc/s. Radio Control 15/— stals. * PT34 1 Kohm/volt ... £1 19 6 
HC6U 18 Mc/s. to 46 Mc/s. 7/6 Brand new. * Mi BAS a hs RPE eT 
80 frequencies 0.005% Accuracy. 22/6. * THL33 ... 2 ” » «+» £315 0 
Over 600 frequencies in stock, *& EPIOK 10 ” ae LA 9 OF 
See latest crystal lists. RTI * ITI-2Q00H) 20 ,, »(illus)é5 5 0 
@ Tapes 2s hans Display x green a6 ” ie cae 7 u fe 
ubes 25/-. LY iF sanehews 
ZENEB ODES NS CSHHE Te 2 Ran 8 BRE 
* bie fos yg aa @ 931A Photomultipliers,60/-, *Leather casa? available, 
= eee cnet with base. See Catalogue for full details. 
.9 to 6.5 volt, sta- 
bility from —55°C to + 100°C Ore 7 Seva Tee TRADE ENQUIRIES INVITED | MODEL SB305 EDGEWISE 
nS ON ALL ITEMS. 


METER. 50-0-50uA. 25/-,P.P. 9d. 


MAINS AND BATTERY RECORD DECKS 
ALL COMPLETE with ARM and Se tects 
5 19 


%& BSR VAI4 4-speed...... cc ccceeeeeee 6 
% BSR UAI5 4-speed....... cece £619 6 
%* Garrard Autoslim 4-speed......... £6 10 0 
ye Unplugable Head Version......... £619 6 

OF Stefeo Version ........2.00ecease £7 19 6 
te SRPIO 4-speed or BSRGU/7......... £5 0 0 
%& Garrard AT6 with Stereo Cartridge, 

PIS ORG ey acc chico cs va seis at's oe eeacien's £10 19 6 
%& AT6 with EV26 or Sonotone head £1l 19 6 
% AT6 with Mono head .............. £10 10 0 

P. & P. 3/6 any type above. 
fer? volt Star, 45 P.p.m....-.core.cerceene £119 6 
% 45 and 33 r.p.m. Star, 9V......... £4 12 6 
% 45 r.p.m. Garrard 6V........0060 £115 0 
Ke 4Aspeed B.S.R., IV... ceceeeeee eee £5 5.0 


P. & P. 2/6 any of above. 


FM VHF TUNING HEART 


Printed circuit construction. RF stage and 
osc./mixer stage, fully tunable 85 to 105 Mc/s. 
Completely screened. Requires UCC85 (8/6). 
Brand new in maker’s cartons I5/-. P.P.. 1/-. 


RECORD/REPLAY/ERASE TAPE HEADS 
Marriot Type R/RP/3 4 track record/replay 
head and Mullard type TS erase head with 


mounting post. 
Bargain offer 15/- pane. Pood: 


MULLARD POT CORES 


LAI 12/6 LAS... %7/6 LA45 [5/- 
LA2 I5/— LA6... 22/6 LA2503 15/- 
LA3! <2... 19/6 LA9... 17/6 LA2504 15/- 
LAS ieee 12/6 LAIO 17/6 LA2505 17/6 


QUALITY MICROPHONES 


Large: range of magnetic and crystal micro- 
phones in stock from 8/6. 

(See new Catalogue for full range) 
DFI 50k Dynamic with Stand 6 
DM304 Stock 50 ohm/50k 6 
BM3 Crystal with Stand ........seesee 6 
MC70 Crystal Studio...........sesererss 6 
DMI6HL Dual impedance 0 
100C Crystal with Stand 6 
Adjustable Table Stand (P.P.2/-) ... £1 5 0 


FS3 Telescopic Floor Stand (P.P. 3/6) 55/- 
SS 


Cintel All Transistor Counter up to ! Mc/s. 
‘PRICE £125 


saeeeneeeeee 


TRANSISTORS, CRYSTALS 
VALVES AND COMPONENTS 
THE LARGEST RANGE OF THE ABOVE ITEMS 

IN THE COUNTRY. 
RETURN OF POST SERVICE. 


TRANSISTOR PORTABLE 
WALKIE-TALKIES 


9-transistor Portable Trans-receivers. Supplied 
complete with leather cases, batteries, aerials, 
etc. in presentation case. Range up to 5 miles in 
favourable conditions. Sizes 64 x 3 x I¢ inches. 
Superhet crystal controlled on transmit and 


receive. 
Price £25 Per Pair. P.P. 3/6. 


TRANSISTOR WALKIE-TALKIE 


3-transistor crystal controlled version of above. 


Range up to + mile. 


Price £8/19/6. per pair. P.P. 2/6. 


A SELECTION FROM OUR STOCKS 
See Catalogue for full details. 


Sinclair Micro-6 (to build) ........csceeeeeee 59/6 
Sinclair TR 750 amp. (to build)............ 39/6 
Sinclair Micro Injector (to build) ......... 27/6 
PP3 9 volt Battery Eliminator ............ 18/6 
ape JaGky TUNES ecccwsrstunasucwieashe cote rscns 29/6 
10-Watt Horn Tweeter  ...cscssecseseeeveeer 29/6 
20-Watt Super Tweeter ....cscccsccereeevens 69/6 
Two-channeliMixer—.ccccnusscsesttactecersese 15/- 
| t0:200 Mes. Fistr, Meter occur cenceteus 69/6 
3-Watt 4-transistor 9 v. 3 OHM ........e00 49/6 
5-hole Chassis Punch Kit .......c-seseeseeeees 49/6 
Headphones 2K ohm 12/6; 4K ohm ...... 14/6 
Stereo Headphones 8 + 8 ohm ............ 3 gns. 
Stereo Stethoscope Headset8-+ 8o0hm.,. 25/— 
Resistor Substitution Box ....s.eseeeceenene 37/6 
Crystal Mono Stethoscope Headset ...... 10/6 
Magnetic Mono Stethoscope Headset 12/6 
Transistor Signal Injector ....sceseeeeereese 39/6 
Fully Disappearing Car Aerial  ........++4 35/- 
Test Lead Kit with Pouch  ..........seeeeeee 8/6 
Capacitor Substitution Box  ...s.ssseseeee 29/6 
De Luxe Stereo Headsets with junction box £6 
4-channel transistor mixer............ 59/6 
+ 3-Transistor MW Superhet tuner 82/6 
* 4-Transistor Snperhet MW/SW 

TUMORS ei eocow docs babberacicsavesshashaseueseainae -9-6 
Transistor Telephone Amplifier ... 65/- 
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WIRELESS WORLD  10-TRANSISTOR 
CRYSTAL CONTROLLED FM TUNER 
All parts in stock. Total cost £8/19/6. P.P. 2/-. 
(Set of 3 crystals 80/- extra.) 


All parts sold separately—List on request. 
———— eee 


GARRARD 2-TRACK BATTERY TAPE 
DECK 

9 volt operated, 2 track, 2 speed. Brand new, 

fitted heads, etc. Supplied compiete with 


cassette. Brand New. 
£II/I5/-. P.P. 3/6. 


METER BARGAINS 


50 Microamp 24in. square MC 35/- 
0/l00uA 24in. f. D.C...... us 35/— 
I mA 24in. flush round.............ccceseceees 30/- 
OPSOO ARE 2h seca iis cwhmecnersennesturesess 15/- 
0/500uA, 2+4in. flush mounting, D.C. 20/- 
24-0-24 mA., 2¢in. flush. D.C... 2.2.2.5. 12/6 


MINIATURE PANEL METERS 
*0/50uA (D.C.) 39/6. *0/5 mA (D.C.) 27/6. 
*0/500uA (DC.) 32/6. *0/300 VY (D.C.) 27/6, 
*0/1 mA (D.C.) 27/6. ‘‘S’’ Meter 35/-. 

All Brand New Boxed. 
*Available Clear Plastic Front or Black Moulded. 
State which. 


SILICON TRANSISTORS & RECTIFIERS 


TJ40 (IN 3075) 200 PIV 200 mA ...eeee0ee 3/6 
TM41 400 PIV 3amp. v.ecceeeceeecceeeeeeeeee 7/6 
TM64:;600!PIV'3 ampiirteecti Men eee cos 10/- 
IN249 100 PIV 20 amp. ceseeesesesseeeeceeee 20/-. 
IN1186 200 PIV 35 amp. . 30/- 
ASEISO PIV H1Olam pare ocunccduaknaele ess 45/- 


BY100 6/6; BYZ13 10/-; GJ3M 4/-. 
25012A £5; 25013A 90/-; 25018 40/-. 
BRAND NEW 


We can supply from stock over 150 transistor 
types, and over 80 types of Diode and Rectifier 
—see latest lists. 


Leen ee ee eee ee 
I MC/S—100 KC/S QUARTZ CRYSTAL 


Twin crystal | mc/s and !00 kc/s. Ideal for 
marker. 22/6. P.P. 9d. 


Henry's Radio Ltd. 


303 EDGWARE ROAD, LONDON, W.2. 
PADdington 1008/9 
Open Monday to Sat. 9-6. Thurs, | o’clock. 
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TRIPLETONE HI-Fi MAJOR 
£15.18.9 


15 to 20,000 c.p.s. 
I2in. x 53in. x 6in. high. 


5 valves A.C. mains 
Built-in 
and mixer. Two inputs and volume 
Sensitivity mic. 10 mV.; Gram. 250 mV. 

tone controls, Bass, Treble and Middle. 
Auxiliary power supply. 250-v. D.C. 6.3 yv. A.C. 
Cabinet with handle, 30/- extra. 


New R.C.S. VALVES 90-day guarantee- 


12 watts 
isolated. 
pre-amp. 
controls. 


IR5 6i- | 6N7M 5/- | EBCS81 8/- | PCF82 $/- 

185 6/- | 6Q7G G/- | EBF80 9/- | PcLs2 10/- 

IT4 3/- | BSN? 5/- | ECH42 9/- 

2x2 ©. Qj- | BV6G ~ 5/- | ECH81 9/- 

354 Y/- | 6X4 - 5/- | ECL80 9Q/- 

3V4 7/- | 6X5‘ 6/- | ECL82 10/- 

305 3/- | 12AT? 6/- | ECL86 10/- 

5U4 6/- | 12AU7 6/- | EF86 10/- 

5Y3 6/- | 12AX7 7/- | EF89 _8/- | pyge 9). 

5Z4 g/- | 12K7 _5/- | EF183 10/ | opey 

6AM6 4/- | 12K8 14/- | EFI84 jo/- | $6 3/- 

6AT6 i- | 12Q7 5/- | EL84 = 7/- | U2? “/~ 

6BAG 7/- | 35L6 9/- | EY51 g/- | UBCAY 8/- 

6BEG 5/- | 3524 5/- | EY86 9/- 9/- 

6H6 B/- | 954 Q/- | EZ40 7/- | UBF80 9/- 

635 5/- | DAF96 §/-| Ez80 ‘%7/- | UCH81 9/- 

636 5/- | DE96 8/- | EZ81 7/- | UCL82 10/- 

637@ «gj. | DK96 = 8/- | HVR2A 5/- | UCL83 12/- 

6K? DL96 = 8/- | MU14. —-7/- | UF89_ —g/- 
KI 5/- | BABC80 8/- | PC97? 10/- | UL41 9/- 

6KS8@  5/- | EB91 4/- | Pccs84  g/- | UY41 Gl- 

6L6G = g/- | EBC41 §/- | PCF80 9g/- | UY85 /- 

rr ee ee 

NEW ELECTROLYTICS FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

1/350 v... 2/-|50/350 v. .. 5/6/8/600¢..... 

2/350 v... 2/3/ 100/25 v 2/-|16/600  v. 

4/350 v... 2/3 250/25 v. -. 2/6/16/450 v... 

8/450 vy... 2/3|500/12 v. .. 3/-|/16+16/500 

16/450 vy. 3/-|1,000/12 v... 3/-|50/450 v..... 

32/450 v. 3/9|5,000/6 v... 5/-|82+382/350 

95/25 v. 1/9|8+8/450 v. 3/6|32+82/450 

25/50 v. 9/-|8-+16/450 v. 3/9|50+50/350 VIE 

50/25 v. 3/-|16-+16/450 v. 4/3 641120/350 v... 11/6 

50/50 y. 9/-|82 +89/350 v. 4/6|100+200/275 v... 12/6 


————— 
TINNED COPPER WIRE 16 to 22 s.w.g., 2 lb, 3/-. 
ENAMEL WIRE Ib. 16 to 22 s.w.g., 2/9, 24 to 30 s.w.g. iS 
82 to 40 s.w.g., 4/6. D.C.C. 28, 34, 36 s.w.g., 3/6 2 


CRYSTAL MIKE INSERTS. High vogue: 
6 


Miniature size, I4in. dia. x Zin....... | 
ACOS MIKE INSERT 12 x 2in. ...... 8/6 
ACOS STICK MIKE 39-1............ 35/- 


T.S.L. DE LUXE STICK MIKE...... 25/- 
TELEPHONE CONTACT MIKE... 10/6 
GUITAR CONTACT MiIKE......... 15/6 


Moving Coil Mike with Floor Stand 147/- 


VALVE HOLDERS. EA50 6d. B12A, CRT, 1/3. Eng, and 
Amer. 4, 5, 6 and 7-pin 1/-. Printed circuit B9A. B7G, 
Int. Oct. 1/-- MORSE KEY 4/6; BUZZER 4/6. 
MOULDED Int. Oct. or Mazda Oct. 6d.; B7G, B8A, B8G. 
B9A 9d. BYG with can 1/6. B9A with can 1/9. Ceramic 
EF50, B7G, B9A, Int. Oct. 1/-. B7G, B9A cans, 1/- each. 
Valve base plugs BIG, BOA, Int. Oct. 2/2. 


ET 
MARTIN TAPE PRE-AMPLIFIERS i 
(PLAY-BACK THROUGH YOUR OWN AMPLIFIER) i 
FOR 2 TRACK COLLARO DECKS 8 GNS. ki 


MARTIN COMPLETE RECORDING 
AND PLAYBACK AMPLIFIERS 
FOR 2 TRACK COLLARO £11/11/-. 


TAPE DECKS Loe 2-Track £10/15/-. 
B.S.R, 2-Track $£7/5/-. 


HEADPHONES, 2,000 ohms 12/-. 4,000 ohms 15/- pair. 
HEADPHONES, moving coil 100 ohms 10/- pair. 
SWITCH Cleaner Fluid, squirt spout, 4/6 tin. 


a> 
C.R.T. BOOSTER TRANSFORMERS 
For T.V. Tubes having heater Cathode short circuit 
and for T.V. Tubes with low emission, full instruc- 
tions. Mains input. 
LOW LEAKAGE WINDINGS WITH OPTIONAL 
0%, 25% or 50% BOOST ON SECONDARY. 
2V. OR 4V. OR6G.3 V. OR 10.3 V. OR 13.3 V. 10/6 
(State Tube voltage required) ea. 
SPEAKER-FRET. Gold, Green or Maroon Cloth 17 x 25in., 
5/-; 25 x 35in. 10/-. Tygan various colours, 52in. wide from 
10/- ft.; 26in. wide from 5/- ft, Samples 1/-. 


EXPANDED METAL, Gold, 12 x 12in., 6/-. 
VTyoaaN 12x 12in. 2/-. 


MINIATURE PANEL METERS 
Size I2Zin. sq. Precision jeweiled bearings, 


% accuracy, silvered dials, fine pointers, 
0-| mA. 27/6; 0-5 mA. 27/6; 0-300 V. 27/6; 
0-50va 39/6; 0-500a 32/6. ‘‘S’’ meter 35/-. 


MOVING COIL MULT{METER TK20A. 0-1000 vy. A.C./D.C. 
obms .0-100k, etc., 49/6. 0-150 mA Pocket size 2in. svale. 


WIRELESS WORLD 


MAINS TRANSFORMERS 


200/250 AC Post 2/- each 


STANDARD 250-0-250, 80 mA. 6.3 v. 3.5 a., tapped 
4y. 4a, Rectifier 6,3 y. 1a. tapped 5 v. or dy. 2, 22/6 
Ditto 350-0-350 29/6 
MINIATURE 200 v. 20 mA., 6.3 v1a.. 

MIDGET 220 vy. 45 mA., 6. 3 v. 2 @.. 


STANDARD 250-0-250 65 mA., 6.3 v. 3.5 8 
HEATER TRANS. 6.3 vy. 14 8 

Ditto tapped sec. 1.4 v., 2, 8, 4 rs 6.3 vy. 14 amp. 
HEATER TRANS. 6.3 v. 1 
GENERAL PURPOSE Low VOLTAGE. Outputs 
8, 4,5, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at2 a. 22/6 
AUTO TRANS. 150 w., 0, 115 y. 200, 230, 250 v. 22/6 
AUTO TRANS. 500 w. 0, 115, 200, 280, 250 v. 82/6 
MULLARD “510” MAINS TRANS. TO SPEC. 33/6 
300-0-300 120 ma, 6.3 v. CT 4a, 0, 5, 6.3 v. 2a. 


0.P, TRANSFORMERS. Heavy duty 50 mA., 5/6. Small, 
pentode, 4/6. Miniature 3V4, etc., 5/9. Multi-ratio 7/6, 
Multi-ratio heavy duty push-pull 7 to 10-w., 18/6. 
Goodmans heavy duty 10/20 w. 6K push-pull, 30/-. 
Estone ultra-linear OT/ML 10 w., Spec. for ‘* 510 ”’ 45/-. 
10 w. matching transformer, 3, %, 15 ered 12/6. 


INTERVALVE TRANSFORMERS. 3:1, 5:1, 9/- each. 
L.F. CHOKES 15/10 H., 60/65 mA., 5/-; to H., 85 mA., 
10/6; 10 H., 120 mA., 12/6; 10 H. 150 mA., 14/-. 


465-470 Kc/s SIGNAL GENERATOR 
Price 10/6. Ready made with valve 185. POCKET 
SIZE 2tin, x 44in.x lin. Only one resistor to change. 
Full instructions supplied. Battery 8/6. Details free. 


FULL WAVE BRIDGE CHARGER RECTIFIERS. 2, 6, 
or 12 V. 1} a., 8/9; 2 a. 11/3; 4a. 17/6. 

CHARGER TRANSFORMERS. Tapped input 200/250 v., 
for charging at 2, 6 or 12 v., 14 a., 15/6; 2 a., 17/6; 44., 
29/6. Free charger circuit, Ammeter 0-5 a., 10/6. 


BOOKS (List S.A.E.) 


“W.W.” Radio Valve Data 

High Fidelity Speaker Enclosures.. 
Valves Transistors, CRT Equivalents 9/6 
At a Glance Valves, CRT Equivalents 3/6 
TV Fault Finding 5/- 
Mullard Audio Amplifier Manual.. 

Radio Valve Guide, Books }, 2, 3, or4ea. 5/- 
Practical Radio Inside Out 3/6 
Master Colour Code 

Coil Design and Construction Manual 5/- 
Radio, TV and Electronics Data Book 3/6 
International Radio Stations List... 
Boys’ Book of Crystal Sets......... sas 
Stroboscopic Disc 33, 45, 78 r.p.m.... 
How to Receive Foreign T.V. 


CRYSTAL DIODES. G.E.C. 2/-; GEX34, 3/-; OA81, 3/-. 
CRYSTAL COILS HAX, 3/6: HAXL 3/6; DRR2 4/6. 
CRYSTAL SET BOOKLET 1/-. CRYSTAL SET KIT 12/6. 
BRIMISTORS CZ1 3/6; CZ2 2/6; CZ8 1/6. 


MAINS POWER PACKS. Ready built 
with Mains Transformers, Rectifiers and 
Condensers etc., providing H.T. and L.T. 
200 v.20 mA. D.C. 4 wave6.3v.1a.A.C. 25/6 
220 v.50 mA. D.C. 4 wave 6.3v.2a.A.C. 35/6 
250 v.80 mA. D.C. Full wave 6.3 v.44. A.C. 45/6 


TRANSISTOR TYPES. 9 v. Same size as 
battery PP3 19/6, PP9 45/- (also replaces PPI, 
PP4, PP7). As illustrated below, 


9 volts 
45/- 
MAINS 
POWER 
YOUR 
TRANSISTOR 


ADAS{RA 3-s HI-Fl AMPLIFIER 
READY BUILT, WIRED AND TESTED 
A.C. 200-250 V. Valves ECL86 and EZ80. 
3 ohms 3 watts. Controls: bass boost, treble 
and volume. Separate engraved front-panel. 
Quality mains transformer. Chassis size 
6in. x Sin. x 3in. Price £4/19/6. Details S.A.E. 
‘* Performs agreeably well.’’ (The GRAMOPHONE) 
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TIT TE 


Incorporating a special 12in. Unit 
and Horn Tweeter. 

Performance 25 to 20,000 c.p.s. sub- 
stantially flat from 38 to 16,000 c.p.s. 
Peak input 30 watts. Size 24x 14x 


12in. Sapele or Walnut finish. 

8in. Junior special 8w. 40/20 kc/s. 15Q 5 gns. 
12in. Stalwart I15w. 45/13 kc/s. 3 or 150 5 gns. 
12in. Stereo, foam suspension, !5 ohms. 7 gns. 
12in. Standard H.D. 20 w. 40-14,500 c.p.s. 7 gns. 
!2in. De Luxe foam, 15 w. 25-17,000 c.p.s. 
15,000 Lines, Bass Res. 32-38 .......... 9 gms.> 
12in. Bass 25 w. 20-18,000 c.p.s.......... 12 gns. 
12in. Ultra Twelve, 20 c.p.s. to 25 kc/s 16 gns. 
15in. Auditorium 35 w. Mk. Il Bass Res. 36-42 
17,000 lines, ideal for guitars, etc.... 18 gns. 


LOUDSPEAKERS. PM 3 OHM FAMOUS MAKES. 
Qhin., 3in., 4in., 5in., Gin. x 4in., 15/6 each; 8in, 17/6; 
6iin., 16/6; 10in. 30/-; 12in. 30/-; (5 ohms 365/-). 
10in. x 6in, 22/6; Sin. x 5in., 9in. x 6in., 21/-. 

E.M.I. Double Cone 13 x Sin, 10 w. A5/-3 

Horn Tweeter 104 dB. 2 Ke/s. to 16 Ke/s. 29/6. Crossover 
3000 c.p.s. 30/-; 10in. HF1012, 87/6; 8in. HF812 72/6. 
TWIN GANG CONDENSERS “‘ 0-0” Transistor 208pF and 
176 pF. with trimmers and screen 10/6 each; 365 pF. 
miniature 1g x ltin. x 1fin. 10/-; 500 pF standard with 
trimmers, 9/-; midget, 7/6; midget with trimmers, 9/-; 
500 pF slow motion drive, standard, 9/-. Small 3-gang 
500 pF.. 17/6. Single ‘‘ 0’ 365 pF, 7/6. 

SHORT WAVE. Single 10 pF., 25 pF., 50 pF., 75 pF., 100 pF... 
160 pF., 5/6 each. Can be ganged together. Couplers 9d. each. 
VERNIER DIALS, Ratio 8:1 14in. 12/6, 2in. 14/-, 8in, 16/-« 
TUNING AND REACTION CONDENSERS. 100 pF., 300 pF., 
500 pF. 3/6 each, solid dielectric. 

CONDENSERS. 0.001 mfd., 7kV. T.C.C. 5/6; ditto 20 kV. 
9/6; 0.1 mfd. 7 kV., 9/6; 100 pF to 500 pF. Micas, 6d 
Tubular 500 v. 0.001 to 0.05 Qd.; 0.1 1/-; 0.25 1/6; 0.1/350 v. 
9d.; 0.5/350 v., 1/9; 0.01/2,' 000 v. 1/9; ee v. 3/6. 
CERAMIC CONDENSERS. 500 v. 1 pF. to 0.1 mfd.,9d. High 
voltage pulse ceramics 100 pF., etc., 12 kV., 2/6. 
SILVER MICA. 10% 5 to 500pF., od.; es to 3,000 PF. 1/-; 
close tolerance (plus or minus i pF. }, 2 .2 to 47 pF, 1/-; 
ditto 1% 50 to 815 pF. 1/-; 1,000 to 5,000 pF., 1/9. 


TRANSISTOR 4 CHANNEL MIXER 
with 4separate input-output controls.59/5. | 


WAVE-CHANGE SWITCHES 


2 p. 2-way, or 2 p. 6-way, long spindle............ 3/6 
3 p. 4-way, or 1 p, 12-way, long spindle............ 3/6 
4 p. 2-way, or 4 p. 3-way long spindle 

8 p. 4-way, 2 wafer long spindle.................... 6/ 


Wavechange ‘‘ MAKITS ” Wafers available; 1 p, 12-way, 
2 p. 6-way, 8 p. 4-way, 4 p. 3-way, 6 p. 2-way. ear 
include click spindles, adjustable stops, 1 wafer, 8/6; 2 
wafer, 12/6; 3 wafer, 16/-. Extra Spr up to 12, 3/6 each, 
TOGGLE SWITCHES. s.p., 2/-; dv. 3/6; d.p.d.t., 4/-. 
Rotary Toggles, s.p., 3/6; d.p. 4/6. Min. Slide dp. 3/6. 
JACKS. English open-circuit 2/6. closed-circuit 4/6. 
Grundig type 8-pin 1/3; Grundig Lead Type 3/6. Phono 
Plugs 1/-. Socket 6d. Banana Plugs 1/-. Sockets 1/-. 
JACK PLUGS ENGLISH Screened 3/-. Grundig 3-pin 3/6. 
BULGIN NON-REVERSIBLE PLUGS and SOCKETS. 
P74 2-pin 4/3; P73 3-pin 4/6; P194 6-pin 6/6. 

P3860 3-pin 4/-; Mains selector panel with plug 1/-. 


RETURN OF POST MAIL ORDER SERVICE 


RADIO COMPONENT 


Our written guarantee with every purchase. 


Buses 133 and 68 pass door. 


\ 


S.R. Stn, Selhurst. 


AUGUST, 1964 


WIRELESS WORLD 


93 


FOR — IMMEDIATE — DESPATCH — PHONE — US — TODAY 


1964 RADIOGRAM CHASSIS 


Three Wavebands 
S.W. 16 m.-50 m. 
M.W. 200 m.-500 mm, 
L.W. 800 m.-2,000 m. EL84, EZ80 
12-month guarantee, A.C. 200-250 v. 4-way switch. 
Short-Medium-Long-Gram. Ferrite Aerial. A.V.C. and 
Negative Feedback. 5 watts 3 ohm. Chassis 18}in. x 
Zin, high x 5in. deep. Glass dial size 13in, x 4in. 
horizontal wording. Two Pilot Lamps. Four Knobs. 
Aligned and calibrated. Chassis isolated from mains, 


BRAND NEW £9.15.6 «... 4, 


Matched Speakers 8in. 17/6; 10in. 25/-; 12in. 30/-. 


80 Sim. Coax 


CABLE 
Semi-air spaced 6d. yd. 
40 yd. 17/6, 60 yd. 2b/- 
Low loss 5dB per 100ft, 
at 500 mc/s. 

Ideal 625 lines 1/6 yd. 


CAR AERIAL 15/3. PLUGS 1/6. Ditto sockets 1/3. 
COAXIAL PLUG j/-. TRIPLEXERS Bands IJ, II, II 12/6. 
PANEL SOCKETS j/-. LEAD SOCKETS 2/-. 

COAX. OUTLET BOXES. SURFACE OR FLUSH 4/-. 
BALANCED TWIN FEEDER 6d. yd., 80 or 300 ohms, 
TWIN SCREENED FEEDER 1/- 80 ohms. 

EXTENSION SPKR. CONTROL, 10 ohms 3/-; 25 ohms 6/6. 
TELESCOPIC CHROME AERIALS. 12in. extends to 
33in. 8/6 each. T.V. AERIAL B.B.C. and LT.V. 15/-. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 

2w., + w., 1 w. 4d.; 1} w., 8d.; 2 w., 1/-. 

HIGH STABILITY. } w. 1% Q/-. Preferred values, 10 
ohms to 10 meg. Ditto 5%, 1¢ ohms to 22 meg., 9d. 


Five Valves 
Latest Mullard 
ECHS81, EF89, EBCS1, 


Volume Controls 


Long spindles. 
65K ohms to 2 Meg, 
L/S 3/-. D.P. 4/6. 


Stereo L/S 10/6. D.P. 14/6. 
Linear or Log Tracks, 


Midget 


5 watt 1/3 
10 watt WIRE-WOUND RESISTORS 1/6 
15 watt 10 ohms 10,000 ohms 2Q/- 
12.5 K. to 25K. 10 w. 3/- 


LF, TRANSFORMERS 7/6 pair 


465 ke/s, Slug Tuning Miniature Can. 21x 1in. 
High Q and good band width. Data sheet supplied, 


WIKE-WOUND Pots. 3 
WATT. Pre-set Min. T.V. 
Ty) e. All values 10 ohms 
to 25K, 3/- ea., 30K, 4/-; 50 OHMS. to 50K, 6/6; 
Carbon 30K to 2 meg., 3/-. 100K, 7/6. 


TR MMERS. Compression ceramic 30, 50, 70 pF, 9d.’ 
100 p¥ 150 pF, 1/3; 250 pF, 1/6; 600 pF, 750 pF, 1/9 
Phillips 0 to 10 pF, 3 to 30 pF, 1/- each. T.V. etc. 1000 pF: 
with knob, 2/-; RADIO SCREWDRIVER, 5in., 6d. 

Bulgin Test Prods 2/9 ea. Neosid Trimming tools 1/9. 
NEON MAINS TESTER-SCREWDRIVER, 5/-. 

SOLDER MULTICORE 4d. yd. SAVBIT DISPENSER 2/6. 


HIGH GAIN TV. PRE-AMPLIFIER BAND 1 B.B.C. 

Tunable channels 1 to 5. Gain 18 dB, ECC84 valve. 

Kit price 29/6 or 49/6 with power pack. Details 

6d. (PCC84 valves if preferred for 0.3a heater chains). 
BAND Ii bee brace 

Tunable channels 7 to 13. Gain , 

coils and circuit only, 9/6. Chassis 4/9, Band I or III. 


WIRE-WOUND 4-WATT 
STANDARD SIZE POTS. 
LONG SPINDLE VALUES 


PAXOLIN PANELS. jin. x 10in. x 8in. 2/-. 
RECTIFIERS, RM1 Be RM2 6/-; RM8 8/-; RM4, RM5, 


, 144116 10/- each; K3/25, 600 v. 5 mA. 5/-. 
MINIATURE CONVAGT COOLED RECTIFIERS. 250 vy. 
60 mA., 7/6; 250 v. 85 mA., 9/6; 200 mA., 21/-; 300 mA., 
27/6; Full Wave Bridge 250 v. 75 mA., 10/-; 120 mA., 15/-. 
Suicon 250 v. 450 mA., 10/-. Silicon 250 v. 150 mA., 5/6. 
SELENIUM RECT. Popular type. 300 v. 85 mA., 5/-. 
COILS Wearite ‘‘P’ type, 4/~ each. 

Repanco. L. and Med. T.R.F. reaction, 4/6 ea. 

OSMOR MIDGET “ Q ”’ type, adj. dust core, from 4/- each, 
FERRITE AERIALS (VALVE) M, 8/9: M.L.12/6. 
FERRITE ROD AERIALS. L. and M. for transistor circuits, 
OSMOR 10/- each. WEYRAD 12/6 each. : 
FERRITE RODS $x jin. 3/-; 6x fin. 3/-; 6x yin. 3/-. 


QMAX CHASSIS 


CUTTER 
The cuiter consists of four parts; a die, a punch, an Allen 
‘crew and “¥ 6 


tin. 6 tin. 18/- 2in. 34/3 
Zin. 14/6 Itin. 18/6 2in. 37/9 
Zin. 15/6 l-%in. 20/- 23in. 44/9 
gin. 15/9 Izin. . 20/- lin. sq. 31/6 
lin. 18/- Itin. 20/6 ttin.sq. 28/- 
tyyin. 18/- lzin 22/6 


Famous Manufacturers Surplus Bargain 
Ferguson Quality Amplifier 4 Watts 
Size 65 x 5x 4in. 200-250 AC double wound 
mains transformer. Volume and tone con- 
trols. Sensitivity 200 my. Response 25 to 
20,000 chs. Price 49 6 each. Complete 
with valves, etc. Brand new. 

2 units matched for stereo etc., 89/6. 


H.F. CHOKES. all wave, 2/6. Osmor 901, 6/9. 
T.R.F. COILS A/HF, 7/- pair. 
DUST CORES tin., 4d. Purple Cores tin, 6d. 


ALADDIN FORMERS and cores. iin. 8d. #in.. 10d., 
0.3in, FORMERS 5987 or 8 and cans TV1 or 2, iin. sq. 
x 2iin, or din. sq. x 1}in., 2/- with cores, 


BLANK ALUMINIUM CHASSIS. 18 s.w.g. 4 sides, 
riveted corners, lattice fixing holes, 2tin, 
sides, 7 x 4in., 4/6;9 x Tin., 5/9;11 x Tin. 6/9; 
13 x 9in., 8/6; 14 x llin. 10/6; 15 x 14in., 12/6. 
ALUMINIUM PANELS. 18 s.w.g, 12 x 12in., 4/6; 
14x 9in., 4/- ; 12 x 8in., 3/-; 10x 7in., 2/-; 8 x 6in., 
2/-; 6 x 4in., 1/6. 


SLOW MOTION DRIVES, Epicyclic ratio 6-1, 4/3. 

SOLON IRON 25 w. 200 v. or 280 v., 24/-. 65 w. 29/-. 
A.N.T.E.X. PRECISION sub-miniature iron. 200 or 240 v. 
29/6. Stands for A.N.T.E.X. irons 12/6 extra. 


4 TRANSISTOR AMPLIFIER 47/6 
Size 4x 12 x Zin. 
Powerful ready built push-pull. Output 3 and 8 ohm. 


Ideal for use with record players, intercoms., or 
with instructions and circuit. 


“BABY ALARM ” 


MAINS DROPPERS, Midget. With adj. sliders. 
0.3A 1,000 ohms, 6/- 0.15A 1,500 ohms, 6/- 
0.2A 1,200 ohms, 6/- 0.1A 2,000 ohms, 6/-. 
Line Cord 100 ohms ft 0°22 3-way 1/- ft. 


BARGAIN SINGLE PLAYER KIT 200/250v. A.c- 


| 50 (less cabinet) 


post 5/- 


WITH 2-STAGE AMPLIFIER 3-WATT 
HIGH-FLUX Sin. SPEAKER, 
4-SPEED E.M.I. TURNTABLE 
CRYSTAL PICK-UP FOR L.P. & 78 
Cut out Mounting Board 12% x 9Zin. 


ARDENTE TRANSISTOR TRANSFORMERS 
D3035, 7.3 CT:1 Push Pull to 3 ohms for OC72..... - 11/- 


D3034, 1.75:1 C.T. Push Pull Driver for OC72........ 11/- 
D3058, 11.5:1 Output to 3 ohms for 0073, etc....... 11/- 
D239, 4.5:1 Driver, fin. x tin. x 4 im. ...,.....- 11/6 
D240, 8.5:1 Driver fin, x fin. x fin............- 11/6 


ARDENTE TRANSISTOR VOLUME CONTROLS 

VC1545, 5K with switch, 5/3. VC1760, 5K with switch 10/6. 
DEAF AID EARPIECE Xtal or magnetic, 7/6. 

SUB-MIN. JACK and PLUG, 3/6 pair. 2.5 mm. or 3.5 mm, 
MIKE TRANSFORMERS 50:1 3/§. 


PLASTIC RECORDING TAPE 


Double Play Zin. reel, 2,400ft. 42/- 
Sin. reel, 1,200ft. 25/- 


4 
22/6 
17/6 
15/- 


Vin. reel, 1,200f. 17/6; 
Sin. reel, 600ft. 11/6! Splicer Tape 3- 
‘© EASYSPLICE *’ Tape Splicer 5/-. 


| Spare Spools F 


Zin, reel, 1,800ft. 
5iin. reel, 1,200ft. 
5in. reel, S00ft. 


Long Play 


Leader Tape 
Standard 


P.V.C. CONN. WIRE, single or stranded. 2d. yd, 
SLEEVING 1 or 2 mm., 2d.; 4 mm. 3d.; 6 mm., 5d. yd. 
Bib Cutters 3/6. Insulated Side Cutters, 8/6. 

Panel mounting fuse-holders 2/-. Fuses 60 mA, to 5 a., 6d, 
Screws 6BA, 4BA, 6d. doz. Nuts 6BA, 4BA 6d. doz. 


THE “ INSTANT ” BULK TAPE 
ERASER AND RECORDING HEAD 
DEMAGNETIZER 


200/250 ¢. 
AC. 


B.T.H. TAPE MOTORS 
[15 v. 12/6 pair, for 230 v. (in series) 21/-. 


EXPERTS ANSWER ALL ENQUIRIES 


. charge I/-, Full list, I/-. C.O.D. 2/- extra. 


PECIALISTS 


48-Hour Mail Order 
337 WHITEHORSE ROAD 
WEST CROYDON Iclcbhone 


THO 1665 


(Export welcome. Send remittance and extra postage, no C.0.D.) 


M.W. and L.W. Radio Kit. 
Circuit and Details 6d. Real performance. 


BUILD YOUR OWN 
RECORD PLAYER 


FROM 


£9.19.6 
AND 


SAVE 
POUNDS 


4 Speed Autochange or Single Player units with Brand 
New 2-tone Cabinets 17x15x8iin. Strong handle, 
gilt finish, clips and hinges. As used by Famous Make 
for 20 gns. models. Cut-out motor board 14 ~13in. 
Front baffle with 7x 4in. high Aux loudspeaker and 
3 watt 2 valve UY85, UCL82 2-stage amplifier ready 
built on metal chassis 12% 8x 2iin. Quality output 
transformer, low hum level circuit. Volume and Tone 
controls, 8 core safety mains lead. All items fit to- 
gether perlectly. Special instructions enable assembly 
in 30 minutes, only 5 wires to join. 12 months’ written 


guarantee. Available separately or package deals 
as below: 
AUTOCHANGE KITS Complete—as above. 
B.S.R. Monarch re £11/10/- P.P. 5/- 
Garrard Autoslim ........ £12/18/- P.P. 5/- 
SINGLE PLAYER KITS Complete—as above. . 
DMT Junior a) acs £9/19/6 P.P. 5/- 
Garrard SRP10 auto stop/start £11/15/- P.P. 5/- 
OR SEPARATELY 
Cabinet with board 14™18in. £3/9/6 3/6 
cut out to your choice free of charge. 
Amplifier with 7 4in. speaker £3/17/6 3/6 
AUTOCHANGERS (Stereo 20/- extra) 
5.S.R. UA12-UA14 Mono £5/19/6- 3/6 
B.S.R. UA15 Slimline Mono.. £6/17/6 I 


Garrard Autosnm Mono .... £6/17/6 
SINGLE PLAYERS, 
Garrard SRP 10 auto stop/start £5/5/- 
E.MLI. auto stop/start -- £5/5/- 
unior £3/7/6 


Wry ONS dots 
roidiy fuioiy fy ty 
& 
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TRANSCRIPTION UNITS 
Philips AG1016 Stereo/mono. . 
Garrard 4HF Mono xtal .... £15/15/- P.P. 5/- 
Garrard AT6 Mono xtal .... £10/10/- P.P. 5/- 
Garrard units £1 extra with Stereo/mono xtals. 

ES 

Replacement sappuire stysii....5/- aiamond 45/- 


£12/5/- P.P. 5/- 


pepncrsners Xtals irom 15/-; Stereo from.... 30/- 
us 


Bug Record Cleaner.................. 20/6 


FAMOUS MAKERS SURPLUS 
BARGAIN XTAL PICK-UP ARM 
Complete with ACOS LP-78 Turnover xtal and two 

Saphire Stylii 20/-. 


NEW MULLARD TRANSISTORS 
OC71 6/-. OC72 7/6, OC81D 7/6, OC81 7/6, AF115 
10/6, AF114 11/-, 0044 8/-, 0045 8/-, 0C171 9/-. 
0C170 8/6, AF117 9/6. Transistor Holders 1/3. 

Sub Miniature Condensers. 0.1 mFd., 30 v., 1/3. 1,2,4, 
5, 8, 16, 25, 30, 50, 100 mFd., 15 volt 2/6 each. 


‘©@ 1-1’ TRANSISTOR RADIO 


First-class components to make a 6-transistor 2-wave- 
band superhet chassis. Ideal for portable or table 
radio. All parts including BVA transistors, ferrite 
aerial, printed circuit. 8} 2iin., but EXCLUD- 


ING speaker and cabinet, 35 ohms output, Simple 
instructions 1/6 (free with kit). 
Speakers 35 ohm., 7 x 4in., 21/-. £4.5.0 


bin., 17/6; 3hin., 15/6. Cabinet 27/6. 


WEY RAD 


TRANSISTOR SUPERHET TRANSFORMERS, COILS 
PRINTED CIRCUIT, 6in. FERRITE ROD AERIAL 
Long and Medium,—RA2W with CAR AERIAL COIL. 


208 pF toning aS ews ios geae aa 12/6 
Oscillator Coil, P50/1AC, 176 pF tuning........ 5/4 
1st and 2nd LF. Transformers—P50/20C, 470 
Ke/s. yin. diameter by #in. high, each 5/? 
8rd LF. P50/3CC diode detector 6/- 
Drive Transformer—LFDT4 I 


9/6 
Printed Circuit—PCA1, 2jin. x 8jin. Drilled 9/6 
Jackson ‘“‘OO” gang 208+176pF. with trimmers 10/6 
Volume contro] 5K, D,P, .. 
85 ohm Speakers Shin. 15/6. 
Wavechange Switch ............. 
Set of 6 Mullard Transistors and diode. 
Constructors’ Booklet with full details. 
3 ohm Output Transformer OPT1 


B.B.C. 2 TRANSISTOR + DIODE —22/6 
Earpiece 7/6; Battery 2/3. 


SINCLAIR “SLIMLINE” 49/6 


2 Transistors plus 2 Diodes, Med. wave kit. Cabinet 
Includes earphone, printed circuit 


8 x 12 x Fin. : 
Ferrite Rod. Guaranteed no aerial required. Batt. 3/6 
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TAPE! 


OUTSTANDING BUYS IN QUALITY MULTI- 
METERS 


100,000 o.p.v. MULTI-TESTER Model 370-N. 
Incorporates 9.5 wA. basic meter, scale size 


FIRST QUALITY 
FACTORY FRESH 


RTs 

a 

LOR 
LAS 


IK 
cv? XG 
8 


per order. 
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on Tapes and Accessories. 


Where not stated, please add P. & P.. 2/- 
(Orders over £3 post free.) Many 
other types available including “‘ SCOTCH,” “ EMI,” se coll 
“BASF,” “ Synchrotape,” etc. Send S.A.E. for our huge money-saving literature 
SPECIAL DISCOUNT FOR TAPE QUANTITIES. 


Ideal for gifts 
of messages. 


P.A. EQUIPMENT 2. 5 BY 


f Dia. 15in., 

length 15in. 
(approx.). 
Brand new 
and boxed, 
£9. Carr. 
10/-. Ditto 
reconditioned, 
£6/10/-. Carr. 10-/. 


6 inch P.M. HEAVY 
DUTY SPEAKERS. 
Complete with line 
trans., in all steel 


blue-grey double 
grilled cabinet, 30/-. 
P. & P. 3/-. 

Ditto, with 10in. 
P.M. speaker, 39/6. 
Carr. 6/-. 


TRUVOX TANNOY 
LOUD  HAILERS. 


With 180 ohm line S 

transformer and condenser. Impedance 7} 
ohms, handling capacity 8 watts. Complete 
in slope-front wooden case, 30/-. Carr. 5/-. 


TRANSISTORISED “ BULL HORN ”’ 

: wx. Ideal for 
Sports 
mimee t - 
ings, build- 
ing sites, 
etc. Range 
up to 200 
ft. Simply 
press trig- 
ger switch 
and talk. 
Operates on 6 standard 1} v. 
batteries. Length 11}in, Weight 
only 23lb. PRICE £4/15/-. Com- 
plete with batteries and 
instructions. 


15 WATT TRANSISTOR POWER AMPLIFIER 
A new transistor Audio Frequency Amplifier 
of new modern design incorporating a number 
of additional practical features. Operates on 
12 volts. Power output 15 watts. Output 
impedance 25, 15 or 3.75 ohms, Inputs for 
mike and gram. Frequency response 100 c/s. 
to 10 ke/s. Incorporates on/off switch, volume 
control, tone control, pilot lamp. Complete 
in pale green hammer finish metal case, size 
6 xX 34 xX 52in.; Weight 44 lb. Made in 
@ England. Brand new and fully guaranteed. 
® {All parts replaceable. ONLY £21. 


G.P.0. STANDARD 19in. 
EQUIPMENT RACKS 
4ft, 6in. Channel Uprights, £4. Carr. 15/-. 
5ft. 6in. Angle Uprights, £4/10/-. Carr. 15/-. 
6ft. Channel Upright, £6. Carr. 20/-. 
7ft. Channel Upright, £7. Carr. 20/-. 
All with Heavy Duty Base. 


GEE bros. RADIO un. 


#15 LITTLE NEWPORT STREET, 


LONDON, W.C.2 GER. 6794/1453 
Open 9-6 Mon. to Fri. I p.m. Sat. 
Adjoining Leicester Square Tube. 


HEAVY DUTY 


ALL TRANSISTOR POWER AMPLIFIER 
SE Le 


30 WATT 
100/250 
A.C 


mains opet- 
ation. Separate bass and 
treble controls. Output impedance 4-10 ohms 
transformerless, High and low impedance 
inputs for dynamic or crystal microphone and 
pick-up. Has 2 separate input channels and 2 
separate volume controls enabling input signals 
to be mixed or faded from one channel to 
the other. Size 9}in. x 8 5/6in. x 3in, Complete 
with circuit diagram and full instructions, 
PRICE £26/10/-. P. & P. 5/-. 

Also model K2T as above but 15 watt output. 
PRICE £17/17/-. P. & P. 5/-. S,A.E. for leaflet. 


JASON TRANSISTOR AMPLIFIER, 
ees 200/250 v. 
A.C. mains 
opera- 
ti oon. 
Separate 
bass and 
treble con- 
trols. 10 
: Wearda twee 
E: power output. 15 ohms out- 
put unpedance. Inputs for Gramophone, Radio, 
Tape. Complete with circuit diagram and full 
instructions. Brand new with maker’s guaran- 
tee. Originally £22. OUR PRICE £14. Few only! 
» DUAL IMPEDANCE SLIM 
DYNAMIC MICRO- 
7 PHONE. Model PA.46. 
Y/ Beautiful, professional-looking, 
# With solidly cast, tapered slim 
; Y .,case. Heavy duty on-off slide 
f switch, Built-in transformer supplies 
$ dual unbalanced impedances—low 
600 ohms, high 50,000 ohms. Omni- 
directional when used vertically—car- 
dioid pattern when tilted. Complete 
with 5it. plug-in cables. PRICE £4/4/-. 

P. & P. 2/6. 


STUDIO CRYSTAL MICRO- 
PHONE. Model PA.17. A fine 
quality all directional microphone 
with a 360° pick-up and the added 
power and sensitivity of two 
individually shock mounted and 
phased crystal cartridges, giving 
maximum pickup from all sides. 
Overall size 7in. H.x3in. W. 
complete with 4ft. cable. PRICE 
£2/2/-. P. & P. 2/6. 


* DYNA-! >? MICROPHONE 
MODEL PA.43. Dynamic 50K high impedance 
microphone with on/off switch. Omnidirectional 
head. Length 8in., 1}in. dia. tapered. Complete 
with cable and connector. 69/6. P. & P. 2/6. 

CRYSTAL MICROPHONE MODEL BM.3 
Three-way mike for hand, desk or floor stand use. 
Response 100-8,000 c/s. Sensitivity — 62 dB. 
Length 7in, Head dia. 1jin. Supplied with neck 
band, lead and standard jack plug. ONLY 
39/6. P. & P. 2/-. Table stand 12/6 extra. 


MICROPHONE FLOOR STAND (Telescopic). 
HEAVY Qin. dome, chromium base, chromium 
stand with screw top. Extends to approx. 6ft. 
55/-. Carr. 5/-. 


WANTED FOR CASH!! 
Good quality modern P.A. Equipment, Test 
Equipment, Hi-Fi Equipment, what have youl 
Single items or quantities. Offers by return. 


11W W—128 FOR FURTHER DETAILS. 


20,000 o.p.v. MODEL C.T.500. Ranges D,C. 
Volts 0-5,000 v. A.C. Volts 0-1,000 v. (10,000 
o.p.v.). D.C, Current 0-500 mA. Resistance 
0-12K-120K-1.2M-12M. ohms (by 2 1.5 v. 
internal batteries). Decibels —20 to +62 dB. 
Sizes 5} x 14x 34in. ONLY £5/19/6. 

3,300 ohms per volt. Model YP.60. Pocket 
size meter ideal for general use. Ranges D.C. 
volts, 6, 12, 60, 300, 1,200. A.C. volts, 6, 12, 
60, 300, 1,200. D.C. amps., 300uA, 3 mA, 
300 mA. Ohms, 0-30 K ohms, 0-3 M ohms, 
DB, —20 to +18 (1B, 0 to +24 dB. Size, 
43x 34x 1din. PRICE 52/6. P.P. 2/-. 

2,000 ohms per volt. Model Y.3. Sub-miniature 
in size and convenient in use. Ranges D.C. 
volts, 6, 30, 150, 500. A.C. volts, 6, 30, 160, 600. 
D.C. amps. 150 mA. Ohms, 0.100 K ohms. 
Sizes 3$ x 2} x 1gin. PRICE 39/6. P. & P. 2/-. 
All complete with test leads, battery, instruc- 
tions and fully guaranteed. 


*POWERSTAT ° 


VARIABLE 
TRANSFORMERS 
Input 230 volts. 
50/60 cycles. Out- 
put 0-260 volts at 


9 amps. Fully 
shrouded. For 
bench or panel 


mounting. A robust 
job of outstanding 
quality and per- 
formance. Brand 
new and guaran- 
teed. $15. Carr. 
7/6. Made in U.S.A. a 


AUTO TRANSFORMERS. Step up, step down, 
110/115, 220/230 v. Fully shrouded terminal 
block connectors. 150 w. 32/6; 300 w. 47/6; 
500 w. 67/6; 750 w. 77/6; 1,000 w. 90/=; 1,750 w. 
175/-. Carriage 5/- on each type. 


RCA PLATE TRANSFORMERS 190 to 250 v. 
primary 50-60 cycles, Secondary 1,500-0-1,500 
v. or 2,000-0-2,000 v. at 500 milliamps. Brand 
new and boxed £6/10/-. Carriage extra. 


3 


COSSOR 1035 DOUBLE BEAM 
OSCILLOSCOPE 
A fine instrument in perfect condition and in 


good working order, £37/10/-. Carr. 30/-. Also 
1049 at £45. Carr. 30/-. 


EVERSHED &VIG- 
NOLES Series II. 
500 v. Megger in 
good cond. £18/18. 


ees VIGNOLES 


MEGGER 
CIRCUIT TESTER (low 
reading ohm 
meter), 2 ranges U-3, 0-30 ohm. Complete with 
leather case and test leads. As new, $6/6. Ditto 0- 
500, 100-5,000 ohms £6, 
EVERSHED & VIG- 
NOLES, Wee Megger 
500 w., with leather 
carrying case, good 
working order £15, 
Also 100 v., as above, 
£6/6/-. 
BRIDGE MEGGERS. ~ 
Evershed and Vignoles 
Series 2, 500 v. Ac- 
curate working order, 
perfect condition, fully 
tested. Complete with 
leather case, £40. 


5in. Std 600ft. Mylar 8/6 ‘*‘GEE’S?’? | 4x 2kin. Ranges D.C. volts, 8 ranges 100 mV. 

Zin. Std. 1,200f%. Mylar 12/6 § U P E R | }to5 ky. D.C. amps., 7 ranges, 10 pA to 10 A. 

Sin. L.P 900it. Acetate 10/- QUALITY A.C, volts, 6 ranges 2.5 v. to 1 kv. Ohms 5 

5in. L. sooft. Mylar 12/6 MESSAGE ranges 0-50 megohms and 5 ranges 40 ohms 

52in. L 1,200ft. Acetate 12/6 ES. 3in. to 400 K ohms. Overall size 7x5x 2}in. : 
Stin. L.P. 1,200ft. Mylar ce Std. Lbott,, 3/9. PRICE £14/14/-. 

Zin. LP... 1,800%¢. Acetate Tah Fae - | 180,000 o.p.v. MULTI-TESTER MODEL 500 

Jin. L.P. 1,800ft. Mylar 20/- 5/-; 3in. D.P. | Ranges D.C. volts 0-1,000 v. A.C. volts 0- ; 
4in. D.P. 600ft. Acetate 9/= 400ft. 8/6. On 1,000 Vv. (15,000 0.p.v.)- D.C. current 0-05 ~ 
Sin. D.P. 1,200ft. Mylar  15/— brightly coloured | [509 ma., 0-12 v. Resistance 0-60 megs. Decibel 

5iin. D.P. 1,800%t. Mylar 22/6 spools in neat | | 99 t¢-—56 dB. Sizes 3-4 x 64 x 2fin. 

7in. D.P. 2,400ft. Mylar 25/= plastic cassettes. ONLY £8/17/6. ; 
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TRADE ENQUIRIES 
“INVITED 


THE “MINIGRAM” 


DON'T MISS A CHANCE 


LIKE THIS! 
FEATURES: 


% Ready-built amplifier with 4 first 
grade Mullard transistors 

%& Plays 45 r.p.m. Pop records 

%*& Built-in automatic stop 

%* Lightweight and portable 

% Instruction leaflet supplied 

*& Crystal pickup with expendable 
stylus GP59 Type 

% Operates from a 9 v. 
(3/9 extra) 

%* Available in two colours, cream/ 
red or cream/blue 

A.—Motor and pickup deck, 39/6. (2/6 P. & P.) 

B.—Ready-built 4-Transistor Amplifier com- 

plete with Volume Control and Loudspeaker. 

35/-. (2/- P. & P.). 


C.—Portable two-tone case with handle, 5/-. 
(2/- P. & P.) 


battery 


WIRELESS WORLD 


The oldest Component Specialists in the Trade 


BARGAINS STILL AVAILABLE 


Enormous purchases of Brand New and guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST PRICES EVER. 


Don’t miss this golden opportunity to obtain a fi 
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RADIO CLEARANCE LTD. : 


27 TOTTENHAM COURT RD., LONDON, W.1I 


Telephone: MUSEUM 9188 
EST. 35 YRS. 


— LIMITED QUANTITY ONLY 


T ransistorised 


Record Player 


%& Approximate dimension 
9 x 85 x 4in. 
%* A real ‘‘ Family Favourite ”’ 
+ Ideal for Teenagers 
% For use ANYWHERE 
% Hours of amusement for the 
younger members of the family 
% Assemble one of these amazing 
Players in less than 30 mins., 
supplied in 3 complete units with 
only 10 connections to make 
PACKAGE 


ONLY 7 o '6 (Plus 5/- P. & P.) 


OR ANY UNIT SOLD SEPARATELY 


The complete 


IN LOUDSPEAKERS 


rst-grade. permanent magnet LOUDSPEAKER off the production line ut LESS THAN MANUFACTURER’S COST. - 


Read carefully the prepared list below and choose just the right speaker for the jobh—COMPARE THE PRICES ANYWHERE, : 
SCHEDULE OF LOUDSPEAKERS AVAILABLE ieee co] 


Diameter Gauss Impedance — 


gr _ au ea r Price Diameter Gauss Impedance Price 
in inches in Lines : in Ohms in inches in Lines 
2 7,000 | 33 9,500 10/6 
24 zs 7,000 4 Tweeter 10,000 11/ 
22 <> 7,000 4 9,500 « 12/- 
2b 5 7,000 4 ; 7,000 11/6 
3 : 8,500 4 at 6,000 10/6 
3 6,000 4 7,000 11/- 
3 7,000 4 9,500 11/6 
3 7,000 5 6,000 8/- 
3f it 9,500 5 6,000 8/- 
33 . 9,500 5 7,000 8/6 
33 7,000 5 7,000 8/6 
Elliptical Gauss Impedance Price Elliptical Gauss Impedance Price 
Size in ins, in Lines in Ohms Size in ins. in Lines in Ohms 
5x3 6,000 3 "7/6 6x4 9,500 35 12/- 
5x3 7,000 3 8/- Tx3h - 7,000 3 9/6 
5x3 9,000 Ay 3 8/6 7x3e 9,500 a at eSNG 10/6 
5x3 9,500 eo 3 9/- 7x4 9,500 DS 11/- 
5x3 9,000 4 8/6 7x4 10,000 ue 3 12/6 
5x3 9,500 35 11/- 7x4 10,000 15 13/6 
6x4 8,500 : 3 9/6 7x4 9,500 30 12/6 
6x4 9,500 3 10/- 7x4 9,500 gids 35 12/6 


Diameter Gauss Impedance Price 
in inches in Lines in Ohms 
a) : 7,500 3 9/- 
~ 6 8,500 ~ 6 9/6 
5 _ 9,500 3 10/6 
5 9,500 |. i 10/6 
5 9,500 15 12/6 
Saas 8,500 25 10/6 
5s 9,500 35 11/6 
64 7,000 3 11/- 
63 7,000 sige 11/- 
Elliptical Gauss Impedance Price 
Size in ins. in Lines in Ohms 
8 x 2¢ 6,000 i 
8x23 7,000 5 ao 
8x22 8,500 5 9/6 
8x22 9,500 3 10/- 
8x22 9,500 4 10/- 
8x5 8,500 3 1l/- 
8x5 10,000 3 13/- 


ALLOW 2/- each speaker for P. & P./handling charges, and please specify the exact requirements—the nearest available will be sent. 


OVER 50,000 SOLD AND STILL THE DEMAND C 


Ask for a demonstration in the shop 


CAPRI" 


tran 


Sensitive ! 


_ NOW ONLY 


The best and easiest 
build- 
yourself sets avail- 
able—send S.A.E. for 


sistor 


ONTINUES FOR OUR “HEAVENLY TWINS’? 


CHOICE OF A DOZEN STATIONS 
~, IN DAYLIGHT 


THE CONTESSA”’ 
Queen of them all! 


TO CLEAR 
EXISTING STOCKS 


Belective ! TOG | ee Por ts 
b on 6 first-grade Mullard 
ee epelker ! (2/- P. & P.) “| Transistors, Diodes, 


and all components 
brand new and guar- 


- £7.19.6 


(3/6 P. & P.) 


ONLY OBTAINABLE HERE 
Pocket superhet MW and Droitwich. 
Size: 44in. x 23in. x Itin. 
Constructional data !/9 Post free. 


in every detail. 


anteed, 


lusive price for all associated components, case, and instruction book complete 
Ree bb Any parts SOLD SEPARATELY on the BUILD-AS-YOU-BUY Scheme. 


SELECTED BARGAINS 


CONTESSA £7/19/6 (plus 3 


| P 
CAPRI 79/6 (plus 2/- P. & P.). 


Portable and car radio 
2 waveband Superhet. 
Constructional Book, 2/10 post free. 


6P.&P.). Battery 5/6 extra. 
) 


Battery 2/6 extra. 


-Gi Condensers ; AM/FM IFT’s 465 ke/s and 10.7 Mc/s. 4/6 pair; Magnavox Crystal Tape Recorder Mikes 12/6; 3 watt Stereo Amplifiers 
Geaniees tone, Se del tven “BOI: Dentercell rertitioes R3/2D; D3-2-1Y, 9/6 each. DIODES—OA70, OA79, OA90, CGAGH, GD10, Q/- each. TRANSISTORS: OC45 4/6; 
PXA 101 3/9; AF115 4/6. SUBMIN GERMANIUM DIODES 1/8. M.I. DIODES 64. cach. Silicon Diodes 200 PIV-200 mA. 1/- each: 460 PIV 330 mA. 2/6 each. Transistor 


Submin 7 mm. coil set (4) 4/6 per set. 


Please send STAMPED AND ADDRESSED envelope with any enquiry. 
provision for sufficient postage and packing charges to avoid delay. 


Spt RE Sas te Rh eames 


We regret no catalogues—our stocks move too quickly! 
TERMS: Cash with order or C.O.D. on orders over 10/-. 


Kindly make 
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AR-88 SPARES 


Escutcheons (Widows). 8/6. 
Knobs. Medium size. Set of 8. 15/- 
Block Condenser (3 x 4 mfd.). 10/-. 


CONSTANT VOLTAGE TRANS- 
FORMERS. Input 190 to 260 volts 
50 c.p.s. Output 115 volts at 2 kVA. A 
| pair of these will give a constant output of 
230 volts at 4 kVA. Price £15 each, plus £1 
carriage. Two for £30. Carriage paid. 


GENERAL RADIO LR2 | 
HETERODYNE FREQUENCY &j 
CALIBRATOR EQUIPMENT. 
BRAND NEW. £75. 


LM-14 Wave- 


Instruction manuals for 
meter. Original. New 32/6. 


MILLIAMMETERS 

Panel meter 0-I milliamp. Flush mounting 
circular. Barrel diameter 2+in., outside 
diameter 3itin. Dials are scaled 0-100. 
Resistance is 75 ohms. Fe & NFe. BRAND 
NEW. 25/-. P. & P. I/-. 

Meter Rectifiers (S.E.1.). I mA. 6/-. 
Westinghouse 5 mA. 5/-. 


MICROAMMETERS 
R.C.A. 0-500 microamps. 22in. circular 
flush panel mounting. Dials are engraved 
0-15, 0-600 volts. As used in the Ameri- 
can version of the No. 19 set. 15/-. 


FERRANTI 
VOLTMETERS 
N5. 


0-300 volts, 25- 


100 c/s. Moving 
iron. 6in. scale. 
Fl. mtd. Her- 
metically sealed, 
grade IN. Made 
1955. BRAND 
NEW. Boxed 
79/6. Post 4/-. 


INDUSTRIAL METER. Iron clad. 0 to 
300 v. A.C. 50 cycles. Moving iron, 6in. 
scale Fl. mtg. BRAND NEW. 59/6. P. 4/-. 


E.M.i. MEASURING OSCILLOSCOPE 
TYPE WM 2 

An accurate modern 5in. mains operated 

*scope for the examination of waveforms 

up to 12 Mc/s. Includes such features as 

*““X’”’ expansion, continuous 6 : |, flat 

aluminised screen, etc. Scarcely used 


condition complete with instruction manual. 
Fully guaranteed, £65. 


COSSOR DOUBLE BEAM 
OSCILLOSCOPE TYPE 1035 
A modern oscilloscope in good working 
Fully guaranteed. £37/10/-. 
Carr. 30 


SPARE TUBES for this ’scope. Type 
89D. BRAND NEW. 59/6. P. & P. 4/6. 


MARCONI! SIGNAL GENERATOR 
TF-517. Three ranges. 18 to 58 Mc/s in 
2 individually calibrated ranges and 160 to 
300 Mc/s. by indirectly calibrated dial. 
A.C, mains operation. AS NEW 
CONDITION in original transit cases 
with instruction book. £7/10/-. Carr. £1. 


STANDARD TRANSFORMERS: 
Vacuum impregnated. interleaved, E.S. 
screen, universal mounting. Size 4 x 34x 
2zin. ALL BRAND NEW. 18/6 each. 


250-0-250 vy. 80 m/a., 6.3 v. 3 a. 
tapped at 4v. 4a. 6.3 v. | a. tapped at 
4v.and5v.2a. 

Type 2. As above but 350-0-350 v. 


30 v. 2 a., tapped at 12, 15, 
20 and 24 v. to give 3-4-5-6-8-9-10 v., etc. 
Type 5. 0-6-9-15 v. 4 a. Ideal for 
chargers. 


MOVING COIL PHONES. Finest 
quality Canadian with chamois ear-muffs 
and leather-covered headband. With 
jlead and jack plug. Noise excluding and 
supremely comfortable. 22/6. Post 1/6. 


As above but complete with moving coil 
microphone. 25/-. Post 2/6. DLR-5 Low 


impedance. headphones with attached 
throat microphone. 12/6. Post 1/6. All 
these items BRAND NEW. 


WIRELESS WORLD 


OSCILLOSCOPE OS-57/USM 38 
A modern American instrument with printed circuit, 
miniature valves (30) and 3in. CRT (3WPI). Rugged con- 
struction, handsome appearance, Yin. x I3in. x 1I4tin. 


Controls are protected by a detachable lid which neatly 
houses test leads, cathode follower probe, circuit diagram 
and instructions. Time base |, 10, 100, IK and |OKuS/inch. 


Markers |, 10 and 100uS. Features include ‘‘ X ’’ expansion. 
Astigmatism, trigger rate 40 to 5000 c.p.s., Sweep Stability, 
variable calibration voltage, ‘‘ Z’’ modulation, etc. Marker 
and Trigger pulses can be used externally. Operates from 
115 volts. 50 to 400 c.p.s. Tested and in BRAND NEW 
condition. £29/10/-. Carr. 10/-. 


TRIPLETT SIGNAL GENERATOR 1632 
100 Ke/s to 120 Mc/s on fundamentals. Ten directly cali- 
brated ranges. Handsome well designed instrument ex 
USA forces. Six valves, buffer amplifier, stabilised HT, 
heavily screened ladder attenuator, variable carrier level 
(100A monitor meter) int. mod., ext. mod., | Mc/s Xtal 
for self check. Mixing facilities for use as heterodyne wave- 
meter. In first class condition, tested with circuit. In special 
transit case. Operates from 115 v. 50 c/s. £12. Carr. 10/-. 


MARCONI CR-150/3 
Double superhet receivir covering 2 Mc/s to 60 Mc/s in 
5 bands. 500 Ke/s crystal calibrator, fine oscillator tuning, 
variable band width, 13 Kc/s to 100 Ke/s (double Xtal filters). 
Facilities for triple diversity reception. Complete with 
separate AC mains power unit (original), BRAND NEW 
in original packing but less outer case. £50. Carr. £2. 


AR-88D RECEIVERS 


One of the finest communications receivers ever made. 
For the first time ever BRAND NEW in original packing as 
shipped from USA. With set of spare valves, ’phones, 100ft. 
copper aerial wire and instruction manual, £85. Carr. 30/-. 


AR-88 SPARE VALVES. Complete set of BRAND NEW 
individually boxed original valves, (14). £2/10/-. P. & P. 2/6. 
AR-88 VIBRATOR PACKS. For 6 v. operation. Com- 
BRAND NEW 


plete with vibrator and OZ4 rectifier. 


in original cartons. 17/6. P. & P. 2/6. 


MAGNETIC COUNTERS (Ex-G.P.O.). 4 figures to 9,999 
Coils 500Q for 24 v. operation. Tested. (No reset.) 5/- each. 
P. & P. 5/-. 


P. & P. 1/6. SPECIAL OFFER. 10 for 30/-. 


RELAYS G.E.C. MINIATURE SEALED 


M-1095. 670 2M 2B H/D Wire Ends .............s0ceseee 7/6 
M-1099. 6700 2M H/D Wire Ends  ..........ceccseneaee 7/6 
M-1052. 5,000Q 2/CO. Plat. Wire Ends.............0 10/- 
M=1493. 2670074) COS Plate tee. seeeesecsech wscescs tose dene 12/6 


ALL BRAND NEW and BOXED. Please add postage. 


ELECTRONIC FREQUENCY CONVERTER CV-253 
ALR. Ex U.S.A. equipment of recent design (1956). Covers 
38 to 1,000 Mc/s. in four switched bands as follows: 38 to 130, 
130 to 300, 300 to 550 and 550 to 1,0C0 Mc/s. Can be directly 
used with the APR-4 search receiver, or, if a power supply 
is provided, into any 30 Mc/s. receiver or IF strip. Directly 
equivalent to all three tuning heads as used in the APR-4, 
BRAND NEW. £45. 


7 ABSORPTION WAVEMETERS 
MARCONI TF-643B. Covers from 20 to 300 Mc/s. in four 
plug-in coil ranges. 


Complete with individual calibration 
charts. Accuracy 1%. Indication is on a 50 wA 2tin. panel 
meter. In original transit cases. Condition as new £5/19/6. 
Carr. 7/6. 


STANDARD SIGNAL GENERATOR £16/10/- 
MARCONI TF-144G/4 Carr. 30/- 
Complete and in apparently very good condition but sold as 
received from the Air Ministry, i.e., untested and less leads. 
Technical manual and circuit supplied. We assure potential 
customers that ‘‘ untested ’’ does NOT mean ‘‘ beyond 
economical repair ’’ but are willing to supply GUARANTEED 
WORKING instruments complete with leads, etc., for £25. 


HEATHKIT & JASON AGENTS 
ETE ES A, SEE a ea ee a 


CHARLES BRITAIN (Radio) LTD. 


Ii UPPER SAINT MARTIN’S LANE 
LONDON W.C.2. TEMPLE Bar 0545 
Near Leicester Sq. Station. (Opposite Thorn House) 
Shop hours: 9-6 p.m. (9-1 p.m. Thursdays). Open all day Saturday 
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MICRO-WAVE EQUIPMENT 
TS-148/UP (AN/UPM-33) AMERICAN 
SPECTRUM ANALYSER. Checks 


frequency of TR and TB cells, signal gen- 
erators, local oscillators and magnetrons, 
Measures pulse width, RF spectrum width 
and. ‘‘Q’”* of resonant cavities. Frequency 
range 8,500 to 9,600 Mc/s. Internal power 
supply for 115 volts 50 c/s. 
condition. 


In first-class 
£100. 


AERIALS VERTICAL 32FT. 
Consists of 10 heavy duty screw together 
rods (3ft. long, Zin. dia.) together with a 
separate |4ft. whip aerial (wired through). 
Complete with base mounting, all guy 
ropes, insulators, spikes and even a 
hammer. All contained in a _ sturdy 
canvas carrying bag similar to a golf bag. 
Full contents list available. BRAND 
NEW. 59/6. Carr. 10/6. 


HEWLETT PACKARD 205 AG. An 
American audio signal generator of the 
finest quality. Ranges 20 to 200, 200 to 
2,000; and 2,000 to 20,000 c.p.s. Output 
is 5 watts. Fully variable attenuator 0 to 
110 dB in | dB steps. Output imped- 
ances 50, 200, 500 and 5,000 ohms CT 
ungrounded. Input and output monitor 
meters. Operation from 110 volts A.C. 
mains. Electrically perfect but wooden 
cases may be slightly damaged. £30. 
Carr. 30/-. 


RADIATION METERS 
Portable dose rate meter containing 
modern type rectangular 50 micro-amp 
meter CVX 494, electrometer valves, etc. 
BRAND NEW. In canvas carrying case. 
£3/19/6. Post 4/-. 


< 


MARCONI TF987/1 NOISE GENE- 
RATORS. DETERMINE NOISE FACTOR 
of A.M. & F.M. receivers. A.C. mains 
operation. Stabilised H.T. AS NEW. 
Tested, £15, carr. 7/6. SLIGHTLY USED 
(but tested), £8/19/6, carr. 7/6. 

TS-175 HETERODYNE FREQUENCY 

METER 


A high frequency version of the well-known 
BC-221. Accuracy 0.05%. Frequency range 
80 to 1,000 Mc/s. As new condition with 
original calibration book. Tested and 
guaranteed. £75. d 


SIGNAL GENERATOR CT-53 
A precision instrument covering 8.9 to 
15.5 Mc/s. and 20 to 300 Mc/s. in six ranges. 
Variable attenuator from IuV to 100 
millivolts. A.C. mains operation. Good 
condition, tested and complete with cali- 
bration chart. £16/10/-. Carr. 10/-. 


TRANSFOR- 
MERS (Gresham). Latest type potted, 
oil filled. Pri. 230 v.50 c/s. Sec, 0-70-75- 
80 v. 4 amps. Size 54 x 44 x 6tin. high. 
Wt. 19ib. BRAND NEW. 32/6. Carr. 5/-. 


HEAVY DUTY L.T. 


HEAVY DUTY TRANSFORMER. 
Input 220 volts to 250 volts at 50 cycles 
tapped every 5 volts. Secondary, 50 volts 


at 15 amps. Very conservatively rated. 
Size 71 x 54 x Zin. Wt. 28ib. Brand new. 
£5/19/6. Carr. 7/6. 


SILICON RECTIFIER. 800 _ P.I.V. 
The Modern Marvel. gin. x Zin. Can be 
used to replace T.V. rectifiers up to 
500 mA. (40Q ballast resistor). 7/-. 


SANGAMO 
~WESTON 
VOLTMETERS 
561. Dual range 
0-5 and 0-100 v. 
D.C. FSD 1 m/A 
3in. scale, Recent 


for schools. Com- 
plete in super qual- 
ity canvas carrying 
y case, with test 

prods and. leads. 
Boxed 32/6. Post 2/6 


BRAND NEW. 


manufacture. Ideal — 


oe 


AUGUST, 1964 


BARGAINS 
TO SEE FROM 


WIRELESS WORLD 


ReTV 


97 


CYLDON A.M./F.M. PERME- 
ABILITY TUNER FOR ALL 


CEA +in. x 2¢in. approx. By famous manu- 

WP ZS facturer. A.M.-I.F. 470 Ke/s. F.M.-I.F. 10.7 

A re) Mc/s. A.M. coverage from 1,620 Kc/s.-525 Ke/s. 

a Z F.M. coverage 108 Mc/s.-88 Mc/s. Circuit 
diagram 2/6. FREE with Tuner 25/-. Ist, 2nd, 3rd A.M.-.I.F.’s 12/6 set. 


Ist, 2nd, 3rd and 4th F.M.-I.F.’s 12/6 set. V.H.F. Osc. choke I/-. A.M.- 
1.F. trap 1/6. A.F. 114and A.F.1155/— each. All the above are the 
R.F. end of an AM/FM receiver car radio etc. £2 10 0 
The above six items. purchased together ° ° 


BSR MONARCH UA14 with FUL-FI HEAD 


4-speed, plays 10 records, I2in., 1Oin. or 7in. at 16, 33, 45 or 78 r.p.m. 
Intermixes 7in., |Oin. and I2in. records of the same speed. Has manual 
play position: colour, brown. Dimensions: 124 x |0Zin. Space required 
above baseboard 4$in., below -baseboard 2in. Fitted with Ful-Fi 
turnover crystal head, £5/19/6. P. & P. 6/6. 

B.S.R. UAI6, similar to the above, £6/12/6. P. & P. 6/6. 

B.S.R. GU7, 4-speed, single player, complete with pick-up on uni- 
plate with automatic switch. £3/19/6. P. & P. 5/6. 


625 INDOOR AERIAL 


625 line indoor aerial complete with stand, 
fully extendible, can also be used for 405 
ITV, BBC and FM. a Plus |/- 

1976 2a). 


FLUORESCENT LIGHT KIT 


40 watt fluorescent lighting kit compris- 
ing Siemens Choke, 2 Bi-pin holders, 
Starter Holder 116 Plus 3/- 
and Starter. P. & P. 


Medium and long wave Tuner. Size 
3” X 2” x 12” approx. Coverage 
190-540 meters, 1250-2000 meters 


LF. 470 Ke/s, 


price 1976 Paris. 


PRESS-BUTTON COIL PACK. Medium and 2 shorts. Complete 
with twin-gang tuning condenser and ferrite rod aerial. 19/6, plus 2/6 
P.& P. Circuit diagram 2/6. FREE with pack. 


SPECIAL OFFER! 


OBTAINABLE ONLY FROM R. & T.V. 
THE “Elegant Seven € 4tin. SPEAKER 


The Radio with the “ Star’’ Features 


Combined Portable and Car Radio. 
> 7-transistor superhet. Output 
350 mW. 
Two-tone grey wooden cabinet, 
fitted handie with silver-coloured 
fittings, Size 12iin. x 8}in. x 


%& IF 470 ke/s. 


3iin. y 

x Horizontal tuning scale, size 
11tin. _23in. in silver with 
black lettering. 

%*& All stations clearly marked. 

* Ferrite-rod internal aerial. 


jong waveband. 
* Car-aerial socket. 
+ Full after-sale service. 


Power Supply to suit ‘‘ Elegant Seven” A.C. mains 230-240 incorporating mains 
To purchasers of ‘* Elegant Seven”’ parts only. 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


21A, HIGH ST., ACTON, LONDON, W.3. 


Good: t di tched outside U.K. All enquiries S.A.E. Terms C.W.O, 
ap sOIRS 9 2.00 EARLY CLOSING WEDNESDAY. 


transformer, etc. 7/6 extra. 


SHOP HOURS 9 a.m.—6 p.m. 


% Operated from PP9 battery. 

+ Fully comprehensive instructions 
and point-to-point wiring diagram. 

%& Printed circuit board, back-printed 
with all component values. 

%& Fully tunable over medium and 


a=» SIGNAL GENERATOR 


Covering 100 Kc/s.-100 Mc/s. on 
fundamental and 100 Mc/s. to 200 
Mc/s. on harmonics. Metal case 
1Oin. x 63in. x 5tin., grey hammer 


finish. Incorporating three minia- 
ture valves and metal rectifier. 
A.C. mains 200/250 v. Internal 


modulation of 400 c.p.s. to a depth of 
30%. Modulated or unmodulated 
R.F. output continuously variable, 
100 millivolts C.W. and mod. switch, 
Incorporating magic-eye as output indicator. 


variable A.F. output. 
Accuracy plus or minus 2%. = 
< ae £7/5/0 Post and packing 6/6 extra. 


MAINS TRANSFORMERS 


ALL WITH TAPPED PRIMARIES 200/250 VOLTS 


250-0-250 v.60 mA., 6.3 v. 1.5 amp., 6.3 v. | AMP ......sseeeeeeeveeees 11/6 
250-0-250 v. 80 mA., 6.3 v. 1.5 amp., 6.3 v. | AMP.........---e eee ee eee 15/- 
250-02250'V. 50 MA, O03 Ve 2AM Pose viccesers cecvessvesesecewsvecvrstntnces 9/6 
250-0-250 v. 250 mA., 6.3 Vv. 5 AMP. - <..<..2.0.ccceceowecccsecrneey sosees 19/6 
Heater Transformer 6.3 v. C.t. 2 AMP.......-.2+scscecereusrsererersrenes 7/6 


Postage and packing on all the above transformers 4/-. 
Primary 230-240 v., Secondary 330-0-330 v. 200 mA., 6.3 v. c.t. 6 amp., 
Sv. 4 amp. 2I/-. P..& P. 6/-. 


POCKET MULTI-METER. Size 


A F 50 MICRO- 
33 x 24 x IZin. Meter size 24 x 
13in. Sensitivity 1,000 P.O.V. on] AMP. METER 
both A.C. and D.C. A.C. and D.C. | Movement by 


world-famous | 
manufacturer. | 
Size 3in. x 23in. = 
50/— post free. 


volts 0-15, 0-150, 0-1,000. D.C. 
current 0-150 mA. Resistance 
0-100KQ. Complete with test 
prods, battery and full instructions. 
35/-. Plus 1/6 P. & P. 


THE MOTORIST’S REV. COUNTER 


Kit of parts comprising 270 degree 3in, moving coil 
movement. Manufacturer’s present price of this move- 
ment would be at least £7. Complete with full 
instructions and circuit diagram. Scale calibrated up 
to 8,000 r.p.m. Can be used 29/6 Plus 3/6 
with any 4 or 6 cylinder car. Pere. 


SESE A SN NENT SS 


FIXED FREQUENCY 
SIGNAL GENERATOR 


Crystal control in metal case, size 10in. 
x 6in. x 6in. Incorporating 2 FC13 valves, 
mains transformer, metal rectifier, choke, 
indicator lamp, crystal and numerous 
components. Modulated and unmodu- 
lated output sockets. Originally used for 
1.7.V. frequencies. Brand new. 39/6 
+ 6/— P. & P. A.C. Mains 200/250 volts. 


ONLY 


£4.19.6 


PLUS 5/6 POST & PACKING. 
Parts list and circuit diagram 2/6, FREE with parce 
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THE SKYROVER & SKYROVER De Luxe 


‘WIRELEss WORLD 


ARE NOW _ AVAILABLE WITH 
LONG WAVE BAND COVERAGE 


A simple additional circuit provides coverage of the 1100/1950 M. band (including 
1500 M. Light programme). This is in addition to all existing Medium and 
Short wavebands. All necessary 

components witb construction data. Only 10/- extra Post Free. 
This conversion is suitable fcr both models that have already been constructed. 


GENERAL SPECIFICATION FOR BOTH MODELS 

7-transistor and 2-diode superbet—6 waveband portable receiver, covering the 
full Medium Waveband (180-576 M.) and Short Waveband (32-94 M.) and in 
addition 4 separate switched Band Spread Ranges on 138M, 16M., 19M. and 
25M. Bands—with manual Band Spread Tuning for accurate Station selection. 
L.F. frequency 470 Ke/s. Output 500 M.W. 5in. Ceramic Magnet P.M. Speaker. 
Telescopic and internal Ferrite Rod Aerial, All Mullard Transistors and 
Diodes. The coil pack and tuning heart is completely factory assembled, 
wired and tested. The remaining assembly can be completed in under three 
hours from our detailed and easy to follow instructions. Operates on four 1.5 v. 
torch batteries (U2 or equivalent), 
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H.M.V. 45 r.p.m. AUTO RECORD PLAYER f 
Takes only 45 r.p.m. 
Jin. discs. Plays up to 8 
automatically. Fitted with F 
lightweight pick-up and > 


crystal cartridge. Mounted 
on sturdy plinth — size 
10 «10 x 5in. For 200/ 


PRICE 59/ 6 
P. & PR. 3/6. 


250MW TRANSISTOR AMPLIFIER 
Suitable for use with the above changer. 
WIRECOMP’S PRICE 
Battery 2/6 extra. PL&P. 2/6 


TAPE LAYFAYETTE BRAND, FULLY G TD, 
din. Double play, 1,200ft. Mylar base...... 15/- 


3 sa atari ‘ din. _ Long Play, 900ft. Acetate base.......- 10/- 
THE SKYROVER. Individual Details— | THESKYROVER DELUXE. Tone Control Circuit is incorporated with separ- | 5in. Standard play, 600ft. P.V.C. base...... 8/6 
controls: Waveband Selector, Volume | ate Tone Control in addition to Volume and Tuning Controls and Waveband } 53in. Long play, 1,200ft. Mylar base ...... 15/e 
Control with on/otf awitch, Tuning Control | Selector. In sturdy wood cabinet, size 114x6x3sin., covered in washable} 53in, Double play, 1,800ft. Mylar base...... 22/6 
with easy to read Dial Scale. In attractive | material with plastic trim and carrrying handle. Also Car Aerial socket. 53in. Long play, 1,200ft. Acetate base........ 12/6 
plastic cabinet, size 10x6$x3tin., with 4 S ; 5jin. Standard play, 850ft. P.V.C. base...... 11/6 
metal trim and carrying handle. rte Fa OienGn £1 0.1 9.6 a Ela Bg 7in. Standard play, 1,200ft Mylar base.... 12/8 
MAY NOW BE BUILT FOR £8. 19 6 eae OS 5 z z so 7in. Long play, 1,800f. Mylar base........ 19/6 
All parts sold separately. ‘a = Circuit diagram and data for each set 2/6 extra, free if all parts bought. Four 7in. Double play, 2,400ft. Mylar bage...... 25/- 
HP. Terms: 20/- dep. & 11 months at 16/6. | U2 batteries 3/4 extra. Add 5/- P. & P. on each parcel. 7in. Long play, 1,800ft. Acetate base...... 15/- 
= 8in. Message tape, Lie ee a ice Ga. A 
6 3in. Message tape, 225ft. .......2.0.-caeees - Gi 
THE REALISTIC 7 OUTSTANDING OFFER ! ! 3in. Message tape, 300ft. ...............- 314 
This famous 7-transistor home con- 625/405 LINE TV CHASSIS 3in. Triple play, 450ft. Mylar base..........-. 12/6 
struction receiver—still available, Full | an 4in. Triple play, 900ft. Mylar base .......... 
medium and long waveband coverage. Made by famous British manuacturer for U.K. use. bin. Triple play, 1,800ft. Mylar base .......... 42/ 
din. speaker, etc. Switchable time base. Brand new and unused 5zin. Triple play, 2,400ft. Mylar base’ ........ 55/s 
MAY BE £5. 19. 62 & P. 4/6. but store soiled 13 valve plus 2 diode circuit. iin: Triple play, 3,600 ft. Mylar base.......... 
BUILT FOR Battery 3/9. Designed for 110 electrostatic Cathode Ray Tube P. & P. 1/- extra per reel: 4 reels and over Post Free, 


—will take 17in., 19in., 2lin. or 23in. tube. 
Fitted with bands 1/111 turret tuner—complete 
with 12 sets of coils. 


De luxe version with -wood cabinet, 
full vision dial only £] extra. All 
parts available separately. Data and 
insbrv (6, refunded if you purchase parcel. 

6-transistor 


TH E : SPRIT soneiies Miniature 


Pocket Receiver for home construction. To 
and medium waveband coverage. 79 [6° 5% P. 

MAY BE BUILT FOR 3/0. 
Leather case, strap and personal earphone with 
case, and battery 12/6 extra. Data and instruc- 
tions 2/6 refunded if you purchase parcel. 


& WATT MONO AMPLIFIER 
Made by well-known manufacturer. Spec.: 2-EL84, 
1-EZ80° and 1-ECC83 Push-pull output. Separate 
Bass and Treble controls on panel with extended lead. 
5 5 0 Pp. & P, 
WIRECOMP’S PRICE an 3/6. 


GUITAR PICK-UPS 
CGM 5-crystal high imp. pick-up. Clips to finger: 
board and plays through any radio pick-up socket 
or record player eee Size lfin. x #in. x fin, 


Comp. with a lead P . 
WIRECOMP » &P. i/-. 
PRICE 15/11 | 
CGM35 Magnetic high-imp. Fully adjustable pick-up 
position carrier, Simply fixed. Separate tone and volum¢ 


control. Heavy chrome finish. Pick-up size 3fin. x 
l}in., control size 2}in. x 1jin. Comp. with long leaq 


d jack pl 
a pe ae PRICE 59/6 P. & P. 1/6. 


WIRECOMP ELECTRONICS 


378 HARROW ROAD, LONDON, W.9. TEL.: CUNNINGHAM 9530 


Hours of Business: 9a.m. to 6 p.m. Open all day Saturday. Opposite Paddington General Hospital. Buses 18B & 36 pass the doog 


All controls fitted. Chassis 
size: 1Sin. high x lb5in. wide x bin. deep. Will 
if fitted with u.h.f. tuner. 


For 200/250 v. A.C./D.C. mains. 

WIRECOMP’S PRICE 17 GNS. 
complete with valves and Bands 1/111 Turret Tuner. 
P. & P. 12/6 extra. 

CAN BE SUPPLIED WITH BRAND NEW 17in. 
.C.R.T. AT INCLUSIVE COST OF 19 GNS. 
P. & P. ee cae ; 
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<=> WE ARE ENGLAND’S LARGEST IMPORTERS OF 


INPUT 230 v. A.C. 50/60~ 

BRAND NEW. Carriage Paid. Buy 
direct from the importer, keenest 
prices in the country. All Types and | 
Spares available from stock. 


We are pleased to announce further 
additions to our range: 

Type | 0-260v.at lamp ... £4 10 
Type2 0-260v.at2.5 amps £5 17 
Type 2A 2.5 amps, Portable {£9 I7 
Type 3 0-260 v.at5amps... £9 0 
Type 4 0-260 v. at 8 amps ... £14 10 
Type5 0-260 v. at 10 amps... £16 10 
Type 6 0-260 v. at 12 amps... £18 15 
Type7 0-260 v. at 20 amps... £32 10 
These instruments are fully shrouded. 


VARIABLE = =e 
OUTPUT UNIT 


7 Ampere A.C./D.C. 
Input 230 v. A.C. Output 
continuously VARIABLE from 
0 to 260 volts A.C. OR 0 to 236 
volts D.C. at 7amps. Robustly 
constructed in metal case, 
complete with safety fuse, 
neon indicator and voltmeter. 
Size I7in. x I2in. x Jin. Weight 
thi Price £34/10/-. Carriage 
20/-. 


1 AMP. OPEN TYPE 


(Type 1A.) Compact,— well constructed uni¢ 
designed for building into equipment. Panel or 
back mounting, extending shaft. Complete with 
engraved voltage panel and control knob. Input 
230v. A.C. Output variable 0-260v. Ideally suited 
for Manufacturers of variable voltage equipment. 


Price: £4 I7s. 6d. post paid. 


PORTABLE INSULATION 
pret 
TESTERS (NEW) 


=a] 
20 AMPS. 


2.5 AMPS. 


eooooeaans 


Input 230 v. A.C. ° 


Output 
variable 0-260 yv. A.C. at 
2.5 a. Fitted in beautifully 
finished steel case. Complete 
with volt meter, pilot lamp, 
fuse, switch, carrying handle, 


£9/17/6. 

metal construction, suitable 
500 MICROAMP SUB- for bench or field work, 
MINIATURE M/C METER constant speed clutch. Size 
Izin. diameter, flush mounting, L, 8in.,. W, 4in., H, 6in. 
single hole fixing. Scaled 0O-| Weight. 6lb. 500 volt, 500 
mA. Supplied with Resistor megohms. Price £22, car- 
for use as | mA. if required. riage ‘paid. 1,000 volts, 
29/6, plus I/- P. & P. 1,000 megohms, £28, car- 
Postage on all meters, I/- each. riage paid. - 


- 
‘ 


Test to |.E.E. Spec, Rugged 
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1 200 ohm., 6 c/o 6,500 ohm., 
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SERVICE. TRADING CO 


ULTRA VIOLET BULBS 


Easy to use source of UV for dozens of practical 
and experimental uses. 

12 volt 36 watt AC/DC SBC 6/6. P. & P. I/-. 
12 volt 60 watt AC/DC SBC 8/6. P. & P. I/-. 
Transformer to suit the above, Input 200-240 
A.C. 12 volt 36 watt, 16/6; P..& P..2/6. Input 
200-240 A.C. 12 volt 60 watt, 22/6. P. & P. 3/6. 
Set of 4 Colours FLUORESCENT PAINT. 
Red, yellow, green and cerise. In 4oz. tins. 
ideal for use with the above Ultra Violet Bulbs. 
9/6, plus 1/6 P. & P. 


| SIEMENS SEALED HIGH 


SPEED RELAYS | 
H96A, 2.2 ohm + 2.2 ohm, new 12/6. 
H96B, 50 ohm + 50 ohm, new 12/6. }!|5 
H96C, 145 0hm + 145 ohm, new, 12/6. | 
H96D, 500 ohm + 500 ohm, new 12/6. |} 
H96F, 1000+ 1000 ohm, new 12/6. 
HY96E, 1700 ohm +° 1700 ohm, ex- {\ 
equip., 16/6. ‘ 
P..& P. 1/- on each Relay. 


CARPENTER’S POLARISED RELAY. 


Type 5A57, 65 ohm. coil will operate on less 


than .5 of a volt. 


22/6. P.& P. I/-. 

P.O. RELAYS, Type 3,000 
{ clo | break, 
500 ohm., 6 c/o 16,000 ohm., 2 make 2 break. 


q 500 ohm., 4 Heavy Duty Make. 


2;000 ohm., 4 make 4 break. 
All at 12/6 each, plus 1/- P. & P. each. 


G.E.C. SEALED RELAY M.1492 


| 24 volt 670 ohm., 4 changeover, ex new equip., 


12/6. P. & P. I/-. Type M.1095 12/6. P. & P. 1/-. 
Type M. M. 1084, 4, 12/6 p plus | V/- F P. & Ur ee 
7,000 OHM SEALED RELAY. High Speed 
singlec/o Platinum contacts. Super-sensitive, 
ideal for Transistor gag Will operate 

on! milliamp. 25/-, P. & P. I/-. 


Latest type SIEMENS 
MINIATURE RELAY in 
Transparent Case.Gold-plated 
spring sets. 4c/o 700 ohm coil. 
24V D.C. operation. Size 
13x23 x Ig¢in. New in makers 
packing. Price 12/6 inclusive 
postage. 


EVERSHED AND VIGNOLES BRIDGE 
MEGGER. 500 v. Constant Pressure Series 2 
with decade and varley loop facilities, perfect 
condition, £40 including leather caseand carriage. 


NSP2 CV2296 STROBOTRON FLASH 


‘TUBE made by Ferranti, brand new, 1.0. 


base. Price 15/-. P. & P. 1/-. 


EVERSHED AND VIGNOLES MEGGER 
CIRCUIT TESTER. (Low reading ohm 
meter.) 2 ranges, 0-3, 0-30 ohms. Complete 
with test leads, battery and leather carrying 
case, £6/6/-. Post paid. 


PAINTON WINKLER 
INSTRUMENT SWITCH. 
Single pole, 2 banks of 30 
positions, each bank. Adjust- 
able stops. Ex-new equip. 
Price 18/6, plus 1/6 P. & P. 


HIGH SPEED BLOWER UNIT 
200/250 volt A.C. Powerful 2-speed motor, 
11,000 and 13,000 R.P.M. 17/6, plus 2/6 P. & P. 


EX P.O. MAGNETIC COUNTER (old 


-type), either 500 ohms for 24 volt operation 


or 3 ohms for 6 volt D.C. operation. 4 figures 
to 9,999. Price, either type 8/6. P. & P. 1/6. 


LATEST HIGH SPEED MAGNETIC 
COUNTERS, 4 figure, 10 impulses per second. 
Type 100D, 4.1 ohm coil, 3-6V. D.C. operation. 
Type 100A, 5000hm coil, 18-24V. D.C. operation. 
Type {!00B, 2,300 ohm coil, 36-48V. D.C. 
operation. Any type 15/- each, plus 1/6 P. & P. 
RESETTABLE HIGH SPEED COUNTER. 
3 figure, 1,500 ohm coil, 40-50 v. D.C. operation. 
Brand new. 50/- each, plus 1/6 P. & P. 

DIALS FOR AUTOMATIC TELEPHONES 


yak aa in good condition, 12/6 each, plus 
2/6 P. 


ALL MAIL ORDERS. ALSO CALLERS AT: : 
47-49 HIGH STREET, KINGSTON-ON-THAMES. H 
Telephone: KINgston 9450. 


WIRELESS WORLD 


CROMPTON PARKINSON BRAND 
NEW | h.p. MOTORS. 230/250 VOLT 
A.C. 1,400 R.P.M. Fitted with 24 x tin. 
SPINDLE. Price £3/I5/-. Carriage 8/6. 


6-VOLT 40 A.H. ACCUMULATORS in 
metal case with leather carrying handle. Brand 
new, 27/6. Carriage 8/-. 

AUTO TRANSFORMERS. Step up, step 
down. 110-200-220-240 v. Fully shrouded. 
New. 300 watt type £2/6/6 each. P. & P. 2/6. 
500 watt type £3/7/6 each. P. & P. 3/9. 1,000 
watt type £4/10/- each. P. & P. 6/6. 


MINIATURE MOVING COIL DIFFER- 
ENTIAL RELAY. Two coils 350 ohms each. 
= Operating current 
minimum 140 micro- 
amp., nominal 400 
microamp, maximum 
8 -milliamp. One 
pole two way, or. 
: , centre stable. Two 
way contact current 100 mA, at 50 v. A.C. or 
D.C. Size It x % x Zin. Individually tested. 
Price 22/6 each, I/-. P. 


| 230 v. A.C. RELAY, 10,000 ohm coil, 
j 3 changeover, 5 amp. non inductive load, 
price 18/6, plus 1/6 P. & P. 


230 VOLT A.C. GEARED MOTORS 
Type BI6G 80 r.p.m. .26lb. inch £1/19/6. 
P. & P. 2/-. 

Type DI6G 5 r.p.m. 1.7ib. inch £2/9/6. 
P. & P. 2/6. 

Type DI6G 13 r.p.m._ 1.45Ib. inch £2/12/6. 
P. & P. 2/6. 


230 Volt AC 50 c/s 5-figure Veeder-root 


Counter (not resettable), New. Boxed. 
19/6, plus 2/6 P. & P. 


MINIATURE 
UNISELECTOR SWITCH 


3 banks of 11 positions, plus homing bank. 
40 ohm coil. 24-36 v. operation. Ex equip. 
Individually tested. 22/6, plus 2/6 P. & P. 


20-way STRIP containing standard Post 
Office telephone Jack Sockets, overall size 11 x 
tin. x $in. New. Price 15/- each. P. & P.1/6. 


LIGHT SENSITIVE SWITCH 


Kit and parts including ORP.12 Cadmium Sul- 
phide Photocell, Relay, Transistor and Cir- 
cuit. Now supplied with new Siemens High 
Speed Relay for 6 or /I2 volt operation. 
Price 25/-, plus 2/6 P. & P. 

ORP.12 and Circuit 10/6, post paid. 


SEMI-AUTOMATIC ‘“‘BUG” SUPER 
SPEED MORSE KEY 

7 adjustments, precision 

tooled, speed 

adjustable, 10 

W.p.m. to as 

high as desired. & 

Weight 23 Ib. 

Price £4/12/6, 

post paid. 

KEYING LEVER. Especially designed for use 
with all types of electronic keyers. Fully 
adjustable micro-switch action, no contact 
bounce, precision made, finely polished parts, 
screw down base. Price £4/4/-, post paid. 


TRANSISTORISED FULLY AUTO- 
MATIC ELECTRONIC KEYER. 230V. 
A.C. or Battery operated. Incorporates built- 
in monitor Oscillator, creep and Keying 
Lever. Adjustable LP 

speeds. Keying either <<€ 

auto., semi-auto. or << 
hold. 4 diodes. 7 5: 
transistors. Price ¢ 
Fe pete Plus 4/6 P 

& P 


TRANSISTORISED MORSE OSCILLA- 
TOR. Fitted 2tin. Moving Coil Speaker. Uses 
type PP3 or equiv. 9V. battery. Complete 
with Morse Key. Price 22/6, plus 1/6 P. & P. 
SOLENOID. Overall 
tin, to din. Maximum 
D.C. operation. DX, 
Price 8/6. P. & P hg 


length 3tin., stroke 
push 8 oz. 12-24V. 
resistance 35 ohm. 


Poy 
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Postage-and Carriage shown below are inland only. For: 
overseas please ask for quotation. We do not issue a 
catalogue or list. 


TRANSISTORS 


Ist grade Brand new 
0C29 
OC4i 
OC45* 
OCii=: 
OC72* 
OC73 .. 
OC75 .. 
OC76 
ocei* 
Ocs84* 
OC139 
Oc1l40 
OcI7I 


OC20I 
*Available in Matched Pairs. 


DIODES | 
OA9I 1Sil 
SX78l - ZS10B 


ZENERS 5% 
All $ watt 5% at 10/- each, 43'v., 4.7 v., 5.1.5 
5.6 v., 6.2 v:, 6.8 v.,.7.5 v., 8.2 v., 9.1 Vv, 10 v., 
12 -v.,.15 v., i6 Was 22 v. 


HEAVY DUTY L.T. TRANSFORMER 
Very conservatively rated for continuous duty. 
Input 110-260 volts, multi tapped, 50 cycles, 
single phase. Output 28,29,30,3! volts at 21 
amp. Price £6/15/-. Carr. 10/-. 


L.T. TRANSFORMER 

Type |. Pri. 200-240 sec. tapped 30, 32, 34, 
36 volt at 5 amp., 57/6. & P. 4/- 

Type 2. Pri. 240 sec. tapped 30, 40 and 50 volt 
at 5 amp., £4/15/-. P. & P. 4/-. 

Type 3. Pri. 200-240 sec. tapped 10, 17 and 18 
volt at 10 amp., 57/6. P. & P. 4/-. 

Type 4. Pri. 240 sec. tapped 6 and 12 volt at 
20 amp., 72/6. P. & P. 5/-. 


METERS, GUARANTEED PERFECT 
5 amp. D.C. M.1. 24in. fl. rnd. 11/6 
10-0-10 amp. D.C. 2in. fl. rnd. 

Voltmeters 

0-300 volt A.C. M.I. 24in. fl. rnd. New 22/6 
0-300 volt A.C. Rect. M-C type W23 55/ 


34in. fl. round, new 
W.W. RHEOSTAT. 22 ohm 1.5 amp., com- 


plete with knob, 8/6 plus 1/6 P. & P. 


SLIDER RESISTANCES. Geared drive, new 
1.2 ohm 14 amp., 27/6; 36 ohm 6.5-2.8 amp., 
tapered winding, 45/-; 190-200 ohm 1.25 amp., 
37/6. P. & P. for all types, 3/6. 


VAN DE GRAAFF ELECTRO-STATIC 
GENERATOR, fitted with 
motor drive for 230 v. A.C, 
giving a potential of approx. 
50,000 volts. Supplied absolutely 
complete, including accessories 
for carrying out a number of 

interesting experiments, and 
full instructions. This in- 
strument is completely safe, 
and ideally suited for School 
demonstrations. Price £6/6/- 
plus4/-P.&P. Leaflet on request. 


4 DIAL DECADE RESISTANCE BOX 

Range 0-11,110 

t ohm. XI Wire 
Wound, Max. 
current 300 
mA. X10 Wire 
Wound, Max. 
current 150 
mA. 


X100, X1,000. High Stability Resistors, rated 
| watt. Accuracy + —1%, 

Switches, make before break type, fitted with 
low resistance silver plated contacts, polished 
wood case, new, price £10/10/-, plus 6/6 P. & P. 


BUILD AN EFFICIENT STROBE UNIT 
FOR ONLY ‘‘ 37/6” 
The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you to 
‘‘ freeze ’’ motion and examine moving parts as 
if stationary. We supply a simple circuit dia- 
gram and all electrical parts, including the 
NSP2 Strobe tube which will enable you to 
easily and quickly construct a unit for invinite 
variety of speeds, from | flash inseveral seconds 
to several thousands per minute. New, modi- 
fied circuits bring price down to 37/6, plus 


S022 Swe eS a ee SE 


PERSONAL CALLERS ONLY: H 
STREET, LONDON, W.C.2. Tel.: H 
(OFF LEICESTER SQUARE) i 


9 LITTLE NEWPORT 
GER 0576. 
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CABINETS AT SENSIBLE 
PRICES FROM 


£57517 @ Git 


You can be sure of meeting the exact cabinet 
you require when you examine the most 
extensive range in the country at Lewis 
Radio, here are just two examples: 


THE BRAHMS 
Price 27 gns. 
This new elegant Brahms 


cabinet is available in 
medium walnut and medium 
mahogany with Yin. legs 

and will take any tape deck, 
turntable, tuner and pre- 
amplifier, the largest stereo 
amplifier plus record and 
tape storage. 


' THE LOWBOY \ 
Price 27 gns. 
This rigidly constructed Hi-Fi 
cabinet will accommodate 
even the largest Hi-Fi units— 
available in teak, walnut or stripey 
sapele mahogany—size 
53in. long by 80in. deep by 
26in, high including 
!2in. legs. 


We: THE NEW LEWIS CATALOGUE 


Designed to assist your choice of cabinet 


THE new Lewis Radio Cabinet Catalogue— 
the most comprehensive ever prepared. 
Sent absolutely Free. 


Please send your free 24 page colour cabinet 
catalogue. : 


tecvsanscecsseeocctneneeosencovercccsece «» (Dept. W 8.64) 
CAPITALS PLEASE 


radio 


100 CHASE SIDE, SOUTHGATE, LONDON, N.14 
Telebhone: Palmers Green 3733/9666 
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KST 106 
CRYSTAL 
STEREO 


HIGH COMPLIANCE 
MAXIMUM SEPARATION 


STRICTEST 
QUALITY CONTROL 


HIGH OUTPUT 


Nero RN ar ZN ee ee es 
Manufacturers or Retailers 
supplied 


—— nl 


BRITISH AGENTS 


HIGH FIDELITY CENTRE sts 222 
61 WEST STREET CARTRIDGE 
DORKING ALSO 
Phone 4229 AVAILABLE 
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- | ALBATROSS ENGINEERING COMPANY 


NEW * PRE-PACKED ~% COMPONENT & TOOL *% 
BARGAINS 


15 Resistors % 18 Springs % 6 Knobs % 12 Clamps % 6 
Tag Strips 4 5 Valveholders % 7 Coil Formers y%& 30ft. 
Sleeving % 170 sq. in. Rexine % 20ft. Prestic Compound 4 
36 8/Tap Screws 4 100 Sleeves and Grommets y& 250 sq. in, 
Almn. Screen %& 150 sq. in. Insulating Card ye 24 sq. in. 
Felt Tape % 12 L/S Gauzes % 20 Mounted Tags % 1/6 
each Pack (6d P. & P.) or Lot 17/6 (2/3). 

15 Ceramic Conds %& 30 Cond Clips, etc. x 16 Socket 
Panels ¥¢ 6 Coils % 3 Pots % 6 R.F. Chokes %& 3 2a, 2p. 
sw. Sockets % 8 Wafer and Addon Switches % 6 Trimmers 
% Gram Mounting Kit %*& 4-wave Rectifier % Twin Ion 
Trap x 10 SES Lamp Holders % 3 Extension LS Skt 
Panels ox 4 Printed Circuits % 12 Anti-vibration Mounts 7 
2/6 each Pack (1/- P. & P.). Lot 27/6 (3/6). 

6 Mains Droppers % 15 Sub-min and Stamp Trimmers > 
6 Electrolytics 4 7 Block Paper % 15 Metalpack 4 30 
Micas 4 40 Ceramics x 24 Equipment Feet 4 3 Slider 
Switches 4 150 Felt Washers 7 20 Fuse Holders, etc. 4 12 
Bulbs % 10 big Carbon Brushes %& 40 Socket Panels > 
5/- each Pack (1/6). 3 
New and Ex-Govt Equipment—Mint Condition. 

No. 19 Twin Control Unit 5/- (2/3). A.C./D.C. TV P.U.s 11/- 
(1/3). 7 TV Pots on Strip 7/6 (1/-). 4 Valve Modulators 
11/6 (2/3). Dimmer Switches 7/6 (6d.). Pocket Voltmeters, 
0-15/0-250 v. 9/6 (1/6d.). #1b_ lin. nails (1/6d.). Cases 
for V/Meters 1/9 (6d.). Large Porcelain OHV or Aerial 
Insulators, 2/9 pair (1/-). Modulator Unit No. 2 £16. 
Modulator Unit No. 28 £11. Pulse Generator No 19 £8, 
Test Set Mic/Receiver No. 4 £2'7. Radio Chassis (v/holders, 
Trimmers, Tags and Drives, etc.) '7/6 (2/6). Same Larger 
12/6 (3/-). 0-40 RPM Rev. Meters 85/- (2/-). 
Vibrators 5/9 (1/-). 

Tools (pre-packed and Miscellaneous Equipment. Brand 
New 5 in 1 Screwdriver Set 6/11. 2 Flexi-shaft Screwdrivers 
8/11. 3-way Philips Screwdrivers 5/6. 7in. Pliers 3/6. 
Zin. Insulated Pliers 7/6. Wire Stripper and Cutter 2/9. 
11 Piece Socket Wrench Set 9/9. 7 piece Nut Driver Set 
8/11. Large Rubber Hammer 14/-. 2 Faced Panel Beating 
Hammers 12/11. Ditto, small 8/11. 4in. Wire Wheel 
Brush 6/3. 5x Llin. Finishing Trowel 10/6. Ditto 12/6. 
Rubber Sanding Disc 5in. 7/6, Grooving Trowel 5/11. 
Pointing 6in. Trowel 2/6. llin. Metal Cutting Saw 9/11. 
3-piece Ignition Plier and Wrench Set 6/9. 3 in 1 Oil 1/8. 
Qin. Hacksaw Blades 4d, ea. 7 and 9 piece Twist Drill Sets 
3/6. 200-300 watt Mills Epidiascope in case 175/-. 1 kw. 
Electric Fires 22/11. (Tools) add 2/- p. & p. for single items. 
3 or more Free. 

Bargain Parcels. Terrific Selection of New Components: 
Ub. 4/-; 2lb. '7/-; 31b. 10/-; 4 1b. 12/6; 5lb. 14/6; 6lb. 16/-; 
8lb. 18/3; 10lb. 20/- (plus P. & P.). 

Radar Gear, etc. Callers can browse round from 8 a.m.- 
8 p.m. Mon.-Sat. SATURDAY IS DISCOUNT DAY 


ALBATROSS ENGINEERING COMPANY 


DEPT. WW5, 78-80 HIGH ST., GOSBERTON 
SPALDING, LINCS. (Tel: GOS 458) 
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6 v. 6-pin 


AucusT, 1964 


—= BRAND NEW 
EE =| AC. MAINS _ 5 
ot) VALVE _SUPER- 


tion. Built-in ferrite rod aerial for 


reception of all your favourite programmes. . 


Fully guaranteed. 


MODEL 55 (as illus.). Covers Medium, Long as 5 
¢ H 1) i 
Short waves. Size 8zin. PRICE S7.1 7.6°: 3 


w. x 33in. d. x 4gin. h. ONLY 5/6 


MODEL 36. Similar circuitry to above but covers © 


Medium wave only. Size 7din. w. ‘x 33in. d. x 
4tin. h. PRICE ONLY £4/14/6. P. & P. 5/6. 
—EE 


SPECIAL OFFER— 


HIGH GRADE TWO-STAGE GRAM 
; AMPLIFIERS 
Made by very well-known manufacturer. 
Using a double-wound mains transformer (fully 
isolated chassis) with tapped primary, full_ wave 
contact cooled rectifier, and Mullard ECL&2 
triode-pentode valve. 
3 watt output. Separate tone and volume con- 
pels: Overall size 64in. wide x 3in. deep x 4zin. 
igh. 

Each amplifier Brand New and tested and supplied 
complete with valve, 3 ohm output transformer 
and knobs. PRICE 49/6, P. & P. 4/-. 
(Ideal as an add-on self-contained Audio unit for 
our MKI or MK2 FM Tuner). 2 


eS 
BRAND NEW 3 OHM LOUDSPEAKERS 
2tin. 12/6; Sin. 12/6; 6din. 15/-; Bin. 21/—; [Oin. 
25/-; 12in. 27/6 (15 ohm 12 inch 30/-). 
LOI. MGINGA. Lccsaccvincasca poster cemveselehcviselsena ns — 
Latest type E.M.I. 134in. x 8in. speaker with high 
flux ceramic magnet. 11,000 gauss. Aluminium 
centre cone. 10 watts, 50 c/s to 10 Ke/s. 42/— 
P. & P. up to 6in. 1/6; over 6in. 2/6 per speaker. 
eT 
“i SPECIAL OFFER! ! 
BRAND NEW HEAVY DUTY 12INCH 
SPEAKERS 
Response 45 c/s.-13 ke/s. Igin. voice coil. Avail- 
able in 3 or 15 ohm. Guaranteed full 15 watts 
British rating. Heavy cast aluminium frame. 
These are current production by world famous 
maker and as they are offered well below list 
price we are not permitted to disclose the name. 
LIMITED NUMBER ONLY. 
UNREPEATABLE AT 89/6. P. & P. 5/-. 


SPEAKER AND CABINET FABRICS 
Oatmeal or Red and Gold Vynair for speaker 
and cabinet covering, also Red Rexine for 
cabinet covering only. All 54in. wide and usually 


sold at 35/- yard. _ OUR per yard 

PRICE 13/6 length. 
plus P. & P. 1/9 per yard. (Minimum order 
| yard.) Send S.A.E. for samples. 


BARGAIN OFFER CORNER 


ROLA-CELESTION approx. 9in.x6in., 3 ohm 
middle register speaker, 10/6. P.&P.2/6. 
MAINS TRANSFORMER 
Drop thru’ type. Tapped primary 110 v., 200v., 
220 v., 240 v., 320-0 v., 320 v. at 80 mA. and 6.3 v. 
at 3. amps. Generous core. Stack size 3$ x 23 x 
ISin. Weight 4lb. ONLY §5/-. P. & P. 3/6. _ 
ACOS CRYSTAL MIKES. High imp. For desk 
or hand use. High sensitivity, 18/6. P. & P. 1/6. 
TSL CRYSTAL STICK MIKE. Listed at 45/-. 
Our price 18/6. P. & P. 1/6. 
STANDARD COLVERN 50K. W/W Pre-set 
Pots. 2 for 4/-. P. & P. I/-. : 
TRANSISTOR DRIVER and O/P TRANS- 
FORMERS. (Tapped 3 ohms and 15 ohms 
output). plus 4 suitable Transistors giving approx. 
| watt output, 30/-. P. & P. 2/-. 
T.C.C. SUPPRESSOR CONDENSERS. 250v. 
A.C. .005-+.005 x .I. In tubular can, [4in. 
long « 3in. dia. 2 for 3/-. Post free. : 
5,000 MED. 12 V. WKG. CONDENSERS. 
Size 3 x lin. diam. 2/- each. P. & P. 6d. each. 
BRAND NEW PLESSEY. 12v. 4-pin, non- 
sync. VIBRATORS. Type 12, 1.4.8D, ONLY 
8/6. P. & P. 1/6 each. 
3-PUSH BUTTON SWITCH UNIT. 4 single 
pole changeover on each push-button. Approx. 
3 x 12 x Zin. An absolute Bargain at 4/6 each. 
P. & P. I/- each. ; 
Matched pair of 24 watt Transistor Driver 


_Jand Output Transformers. Stack size Izin.x 


tin. x Zin. Output trans. tapped for 3 ohm and 
15 ohm output. 10/- pair, plus 2/-P. & P., worth 
double. ; 

Harverson Surplus Co. Ltd. > 
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RECEIVERS 
- Housed in beauti- 
eo ully styled cabinets 
ZC" offering terrific performance 
2m“ and very high quality reproduc- 


hae 
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’ feedback line. 


te 
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3-VALVE AUDIO AMPLIFIER 
—* MODEL HA34 


Designed for Hi-Fi re- 
production of records. 
A.C. Mains operation. 


> Ready built on plated heavy 
a gauge metal chassis, size 
Ss tin. w. x 4in. d. x 42in. 
% ~h. Incorporates ECC83, 
7 we EL84, EZ80 valves. Heavy 
duty, double wound mains transformer and output 
transformer matched for 3 ohm speaker, sepa- 
rate Bass, Treble and volume controls, Negative 
Output 44 watts. Front panel can 
be detached and leads extended for remote 
mounting of controls. 

The HA34 has — specially designed for us 
and our quantity order enables us to 

offer them complete with knobs, £4.5.0 
valves, etc., wired and tested for only P. & P.5/-. 


STEREO AMPLIFIER 


Incorporating 2 ECL82s and | EZ80, heavy duty, 
double wound mains 
4 watts per channel. 
controls. 


transformer. Output 
Full tone and volume 


Absolutely complete. 
BARGAIN PRICE 


6 TRANSISTOR AND DIODE SUPERHET 


A first-class 2 wavebands transistor superhet. 
@ Printed circuit panel (size 84 x 23in.). @ 3 pre- 
aligned I.F. transformers. @ High-gain Ferrite rod 
aerial. @dA\l First-grade transistors. @ Car 
aerial winding. @ Push-pull output. @ All parts 
supplied with simple instructions. 

All parts sold separately. 
Set of parts if purchased at one time. 


ONLY £4.5.0 Oe Re 


35 OHM SPEAKERS 

Suitable for use with above. 2in. Goodmans. Ideal 
replacement for most pocket portables 8/6; 
3iin. 12/6; Sin. 17/6; 7 x 4in. 21/-. P. & P. 1/6 
per speaker. 

Portable CABINET 
Size approx. 94 x 6% x 34in. Suitable for above 
using 34in. speaker, 25/-. P. & P. 2/-. 
a 
COIL AND TRANSFORMER SET FOR 

TRANSISTOR SUPERHET 


3 1.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
and aerial coupling), 32/6 complete, post !/-. 
6 transistor printed circuit board to match, 8/6, 
post 9d. Circuit diagram 1/6 extra. 
Ooo 
SPECIAL TRANSISTOR BARGAINS 
ALL BRAND NEW 
GET 15 (Matched Pair) 15/- 

Oc71... 5/- oc7é. ....6/—-—§- XAI03~—... 6/6 
OC72... 6/- PXAIO! ...6/6 VI5/l0p ...12/6 
Set of Mullard 6 transistors, OC44, 2-OC45, 
OC8!D matched pair, OC8I 25/-. 


EDISWAN MAZDA 


R.F.! Pack: I—PXAIO2 Mixer; 2—PXAIOI 
LF. Amp.; (Equiv. OC44 and OC45)...... 10/6 
R.F.2 Pack: 2-PXAIOI I.F., I-PXAI02 Osc.; 
Plamen os sas canags cos sonncnevs aoe 12/6 


L.F.6 Pack: Consisting of PXBII3_ Driver, 

Matched pair PXCI71, mounted complete with 

heat sinks (Equiv. OC8ID and OC8I) ... 12/6 
ALL TRANSISTORS POST FREE. 


TAPE DECKS ~ 
B.S.R. MONARDECK (Single speed) 3iin. 
per sec., simple control, uses 5zin. spools, 
£6/15/-, plus 5/6 carr. and ins. 
COLLARO STUDIO DECK £10/10/- plus 
5/6 carr. and ins. (Tapes extra on both.) 


LOOK 


OPPOSITE 
FOR MORE Open all day Saturday 
| BARGAINS A few minutes from South Wimbledon Tube Station. 


QUALITY RECORD PLAYER AMPLIFIER 
A top-quality record player amplifier. This 
amplifier (which is used in a 29 gn. record player) 
employs ECC83, EL84, EZ80 valves. Bass, treble 
and volume controls. Complete with output 
transformer matched for 3 ohm speaker. Size 
Jin. w. x 24in. d.x 54 in. h. Ready built and tested. 
PRICE 69/6. P. & P. 3/6. 
ALSO AVAILABLE mounted on board with out- 
put transformer and 6in. speaker ready to fit 


into cabinet below. PRICE 89/6. P.& P. 4/6. 


QUALITY PORTABLE R/P. CABINET 
Uncut motor board. Will take above amplifier 
“and B.S.R. or GARRARD Autochanger or Single 
Record Player Unit. Size 18 x 14 x 8tin. 
PRICE £3/9/6. Carr. 5/-. 


SUPERIOR CABINET. To take 8 x Sin. 
speaker, with motor board will accommodate 
BSR UAI4 or UAI6, £3/9/6. Carr. 5/6. Speaker 
10/6 extra. P. & P. 1/6 extra. LARGE CABI- 
NET. Similar to above with 3 ohm speaker, 
£3/9/6. Carr. 5/-. 


4-SPEED PLAYER UNIT BARGAINS 
All brand new in maker’s original packing. 
SINGLE PLAYERS 


BS Ree Sees con's casos £3/10/-. Carr. 3/6. 
B.S.R. GU7 with unit mounted pickup arm. 
£4/18/8. Carr. 4/-. 

AUTO. CHANGERS 
BSc Re AUS oo ceo vases dane oc ph of Ie ee) 
Latest BS.R. UAI5/16 eG 19/56 
GARRARD AT6 Mono £10 10 0 


LATEST GARRARD AUTO-SLIM with 
heavy duty 4-pole motor. FEW ONLY £7/7/-. 
(Standard Auto-Slim £6/10/0). Carr. 5/- on each. 


BRAND NEW CARTRIDGE BARGAINS! 
B.S.R. TC8S High output compatible 
STEREO CARTRIDGE. Brand new. Complete 
Stereo/L.P/78 sapphire stylii and universal 
mounting bracket. Original list price 44/11. 
Our price 22/6. P. & P. I/-. 

RONETTE STEREO 105 CARTRIDGE 
Stereo/LP/78 complete with two sapphires. 
Original list price 67/9. Our price 24/-.P. & P. I/-. 
COLLARO HI-FI STEREO CERAMIC 
t/o CARTRIDGE Type ‘“‘C’’ complete with 
universal bracket and styli for stereo, L.P. and 
78. Original list price 59/8. Our price 25/-. 
P. & P. I/-. 


E.M.!I. 4-speed 
Player and P.U. 
FURTHER HUGE 
PURCHASE enables 
us to offer these 


* 67/6 & ap. 46. 


Heavy 83in. metal turn- 
table. Low flutter per- 
formance 200/250 v. shaded motor with tap 
at 45 v. for amplifier valve filament if required. 
Turnover LP/78 head. 


HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 
@ Peak 
output 
inexcess 
of It 
watts 
@ All 
stan- 
dard 
British components. @ Built 
on printed circuit panel, size 6 x 3in. @ Gener- 
ous size Driver and Output Transformers. 
@ Output transformer tapped for 3 ohm and 15 
ohm speakers. @ Transistors (GET 114 or SI 
Mullard OC81D and matched pair of OC8I o/p). 
@ 9 volt operation. @ Everything supplied, 
wire, battery clips, solder, etc. @ Comprehen- 
siva easy to follow instructions and circuit 
diagram 1/6 (Free with Kit). All parts sold 
separately. SPECIAL PRICE 45/-. P. & P. 2/6. 
Also ready built and tested, 52/6. P. & P. 2/6. A 
pair of TAls are ideal for stereo. 


aia iia 

SPECIAL PURCHASE! TURRET TUNERS 
by famous maker 

Brand new and unused. Complete with PCC84 

and PCF80 valves, 34-38 Mc/s. I.F. Biscuits for 

Channels | to 5 and 8 and 9. Circuit diagram 

supplied. ONLY 25/- each. P. & P. 2/6. 


HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19. 


CHErrywood 3985 
Early closing Wed., | p.m. 


(Please write clearly) 


PLEASE NOTE: P, & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA. (Please enclose stamped addressed envelope with all enquiries) 
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10/14 WATT HI-Fl AMPLIFIER KIT 
A. stylishly fin- 
ished monaural 
amplifier with an 
output of 14 
watts from 2 
EL84s in push- 
pull. Super re- 
production of 
both music and 
speech, with 
negligible hum. 
Separate inputs 
for mike and 
gram allow records and announcements to follow 
each other. Fully shrouded section wound output 
transformer to match 3-15Q speaker and 2 inde- 
pendent volume controls, and separate bass and | 
treble controls are provided giving good lift and 
cut. Valve line-up 2 EL84s, ECC83, EF86 and EZ80 
rectifier. Simple instruction booklet 1/6. (Free 
with parts.) All parts sold separately, ONLY 
£6/19/6. P. & P. 6/6. Also available ready built and 
tested complete with standard input jack sockets, 
£8/15/—. -P. & P. 6/6. 


A NEW HARVERSON KIT 
FOR THE HOME CONSTRUCTOR 


A really excellent all 

purpose A.C. mains. 200/ 

240 v. 

AMPLIFIER KIT. 

EYPELCHSE FOUR? 23 

VALVE, 4 WATT USING 

ECC83,  EL84, EZ80 

VALVES. 

Special features include. 

+e Heavy duty double-wound mains transformer 
with electrostatic screen. 

> Separate Bass, Treble and Volume controls, 
giving fully variable boost and cut with mini- 
mum insertion loss. 

> Heavy negative feedback loop over 2 stages 
ensures high output at excellent quality with 
very low distortion factor. 

+ Suitable for use with guitar, microphone or 
record player. ; 

+ Provision for remote mounting of controls or 
direct on chassis. 

+ All this builds onto a chassis size only 73in. 
wide x 4in. deep. Overall height 42in. 

+e All components and valves are brand new. 

se Very. clear and. concise instructions enable 
even the inexperienced amateur to construct 
with 100% success. 

> Supplied complete with valves, output trans- 
former (3 ohms only), screened lead, wire, 
nuts, bolts, solder, etc. 

(No extras to buy). PRICE 79/6. P. & P. 5/-. 

Comprehensive circuit diagram, practical layout 

and parts list 2/6 (free with kit) 


HARVERSON’S F.M. TUNER Mk. I 

@ F.M. tuning — 
head by fam- 
ous maker. : 
@ Guaranteed 
non-drift. @ 
Permeability 
tuning. @ Fre- 
quency cover- 
age. 88-100 
Mc/s. @ OA8I 
balanced diode output 
@ Two |.F. stages and 
discriminator. @ Attractive maroon and gold 
dial (7 x 3in. glass). @Self powered, using a 
good quality mains transformer and valve rectifier. 
@ Valves used ECC85, two EF80s, and EZ80 
(rectifier). @ Fully drilled chassis. @ Size of 
completed tuner 8 x 6 x 54in. @ All parts sold 
separately. Set of parts if purchased at one time 
£5/19/6, plus 8/6 P.P. and ins. Circuit diagram and 
instructions 1/6 post free. Mark Il Version as 
above but complete with magic eye. front panel 
and brackets, £6/12/6. P. & P. 8/6. 
Mark III Version as Mark | but with output stage 
(ECL82) and tone control. £7/7/-. P. & P. 8/6. 
Handsome Metal Cabinets. Choice of Grey, 
Black or Green. To fit Mark |, 25/-. P.& P. 2/6. 
To fit Mark Il, 17/6. P.& P. 2/6. 


RS RE OS ES 
BRAND NEW CYLDON FM. TUNER HEAD 
Permeability tuned. 88-100 Mc/s. Printed Circuit. 
A completely screened unit ready for direct 
mounting in chassis. 10.7 Mc/s I.F. O/P. Supplied 
complete with ECC85 valve and full circuit 
diagram. Aerial input circuit suitable for either 
75 ohm unbalanced or 300 ohm balanced. Size 
only 3in.w x 22in. d x Igin.-h (23in. high with 
valve) Limited number only at 27/6 P. & P. 1/6. 
ALSO AVAILABLE 10.7 Mc/s. I.F. trans. and disc. 

trans. 11/6 pair. P. & P. 1/6. 


GORLER F.M. TUNER HEADS 
Tuning range 88-100 Mc/s 10.7 Mc/s |.F. 
15/-, plus 1/9 P. & P. (ECC85 vaive, 8/6 extra). 


r) 


102 Z WIRELESS WORLD 


STOCKISTS 


MULTIMINOR MK. IV 


REPAIR SERVICE 
7-14 DAYS 


We specialise in repair, 


calibration and  conver- 
sion of all types of instru- 
ments, industrial and pre- 


cision grade to BSS.89. 


Release notes and certifi- 


MODEL 8 MK. II 
cates of accuracy on request. 


Suppliers of Elliott, Cambridge and Pye instruments. 


LEDON INSTRUMENTS LTD 


76-78 DEPTFORD HIGH STREET, LONDON, S.E8. 


TEL.: TIDeway 2689 2 


E.1.D. & G.P.0. APPROVED CONTRASTOR TO H.M GOVT. 
11W W—139 FOR FURTHER DETAILS. 


1964 CATALOGUE 56 PAGES 


Send 1/- in stamps for your copy. Trade 
Catalogue also available. Please attach your 
Business Letter Heading. 

CATALOGUE SENT FREE WITH EVERY 
ORDER RECEIVED. 


TRANSISTORS 


AC107 14/6, AF125 10/6) OC44 5/—| OC75 5/6 
AD140 25/—=| AF126 10/-| OC44M 9/3| OC78 8/- 
AF102 97/6| AF127 9/6 | OC45 5/=| OC81 5/6 
AF114 11/-| 0AZ207 7/=| OC45M 9/—| OC81M -8/= 
AF115 10/6;OC16W — 35/=| OC70 6/6 | OC82 10/- 
AF116 10/=|OC19 95/—| OC71 4/3 OC83 4/- 
AF117 9/6 | OC26 25/=| OC72 5/6 OC139 8/- 
AF118 20/=| OC35 12/—|2x0C72 16/-| C170 9/6 
AF124 10/—|OC42 6/=|0C74 8/-| OC171 10/6 
DIODES 

BY100 7/6); OA83 2/=| OA95 3/6, GEX35 Al- 
OA70 3/=| OA9G 3/=|OA210 9/6, GEX36 —-10/~ 
OA79 3/-| OA91 3/-| GEX34 4/=. 


SETS OF TRANSISTORS 
Set 1. Comprising OC44, 2xOC45. OC81 Driver, matched pair OC81 


20/= set 
Set 2. Comprising OC81 Driver, matched pair OC81............ 10/= set 
GRR LS BNI 


1 watt Transistor Ampli- 
fier, isolated 3 ohm 
speaker cutput, 2 good 
quality transformers, ny- 


15 watt Transistor Ampli- 
fier, 2 mixing and sepa- 
rately controlled inputs 


for microphone and gram. lon bobhins, pre-set 
push-pull output operated volume control, flying 
from 12 v. battery, out- leads for 9 v. D.C. supply 
put 15 watts peak into - 2 input points, with 


sensitivities of 10 my and 
: ! 250 mv, size 33 x 2} x 
6}in., weight 63 lbs., 13in., weight 7 ozs., price 
price £16/10/-. 42/-, 


ALPHA RADIO SUPPLY CO. 
103 LEEDS TERRACE, WINTOUN STREET, LEEDS 7 


15 ohms low, size 9 x 5} x 
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WHEATSTONE BRIDGE in a beautiful oak case centre zero 
galvanometer 2.5 mA., 4 stud switches, 0-10, 0-100 ohms, 0-inf., 
size 16 x 74 xX 6in., 45/- each, 5/- post, 

DE-ICER, Controller Mk. 3. Contains 10 relays D.P. change- 
over heavy duty contacts, 1 relay 4P, C/O (235 ohms coil). Stud 
switch 30 way relay operated, one five way ditto, D.C. timing motor 
with Chronometric governor 20-30 volts 12 RPM, geared to two 
30-way stud switches and two Ledex solenoids, 1 delay relay, etc.; >» 
sealed in steel case, size 4 x 5 X 7Tin., £3 each, post 5/-. 

BC640 MODULATOR UNIT. 2 x811’s, mod. transformer and 
fil. , oes complete mod, unit fits 19in. rack 50 watts, £5/10/-.. 
carr. £1. } 
TRANSFORMERS (Isolation), 230 to 115 volts 300 va., £3 each, 
5/- post. 230-115 volt auto. 750 watts £4, carr. 10/-. 110-230, } 
275-0-275 at 125 ma., 6.3 at 4 amps. 22/6 each, post 5/-. 230 v. f- 
6.3 v., x 3 at 3 amps. 21/- each, post 4/-. 230 v., pri. 1850-0-1850 
at 500 ma., £5 each, carr. 15/6. 230 v., pri. 6.3 x 3 at 3 amps. 20/-- 
each, post 4/-. Pri., 110/230 v. input 7.5 v. at 4a., 2.5 v. at 5 a. 
7.5 vy. at 8 a., 6.3 v. at 4 amp., 25/- each, 5/- post. 230/115 v. auto. 
300 va. £2, post 6/6. 4 : 
TCS MODULATION TRANSFORMER 20 w. Pri., 6,000 ohm. 
C.T. Sec., 6,000 ohm. 25/- each, post 3/6. MICROPHONE — 
TRANSFORMER Pri., 75 ohm. Sec., 125,000 ohm. 10/- each, 
post 2/6. OUTPUT TRANSFORMER. Pri., 7,500 ohm. Sec., 


500 ohm. C.T., 2.5 w. 12/6 each, pest 3/-. 
POWER & SMOOTHING 


UNITS. 100-250 v., A.C. 
nput 24 v., D.C. at 3 amps. 


x12 v. twice at 3 amps.; 
ontinuous rating, switched 
used, etc In metal case 


9 x 7 x Tin. Smoothing 
wo large chokes and 0-1 
ma. meter scaled 0-50 volts. 
£7/10/- (pr.), 15/- carr. 
GEARED MOTOR. 24 vy. D.C., 1.4 r.p.m., reversible with two 
micro switches inside gear box, silent operation, £2 each, post 5/-. 
POWER SUPPLY unt for SENDER No. 36 110-240 v. A.C. input 
contains Speech amplifier. Modulator and External power supplies, 
3xFW4/500 rectifiers provide H.T. for R.F. unit Speech ampiifier 
6C5G, Modulator 2x6C5G and 2 x 807 output. Sizé 24 x 16 x 14 
inches. Housed in a fine oak case with circuit. Wt. 110 Ibs. As 
new £6/12/6, carr. 30/-. ‘ 
CONVERTERS. Type 8 2.,24 v. D.C., 115 v. A.C, at 1.8 amps. 
400 cycles. 3-phase. £5 each, carr. 7/6. 

CONDENSERS. 1 mfd., 20 kv., £6/12/6 each, post 12/6 each. 
0.25 mfd., 32,500 volts Wkg. £5 each, post 12/6 each. 150 mfd., 
290 volts A.C. £5 each, post 12/6. 50 mfd. 330 volts A.C. 40/-, 
post 4/-. 10 mfd., 1,000 v. 12/6, post 2/6. 8 mfd., 1,500 vclts 17/6, 
post 2/-. 8 mfd., 1,200 volts 12/6 post 3/-. 8 mfd. 6CO volts 8/6, 
post 2/6. 0.25 mfd. 2 ky. 4/-, post 1/6, Vacuum condenser 50 pf. 
32 kv. 30/-, post 1/6. 6 pf. 20 kv. 22/6, post 1/6. All the above are 
new in cartons. : 
MARCONI VALVE VOLTMETERS TF 428 B/1 Ranges: 0 to 1.55 
5, 15,50 and 150 volts. Fitted with probe unit for RF measurements. 
230 v. mainsinput. Brand new. £12/10/- each. Carriage 10/-. ; 
POWER SUPPLY UNIT PN-12.B. Ex BC 640, 230 volts AC. 
input, fits 19in. rack, 800 volts D.C. @ 350 ma., 395 volts 300 ma., 
4x 5U4G valves, 2 chokes 9 H., 300 ma., 2 x 10 mfd, oil filled caps, 
£6/10/- each, carr. £1. 

RELAY UNIT. G.P.O. 600 types 5 relays 150 ohm 1 set G/Os 
and 5 relays 400 ohm 2 M., 1 set C/O, in metal box 8 x6 x5 inches, 
£2, post 5/-. 

AR88 SPARES. 14 valves, headphones and 3 pilot lamps, new 
original cartons, £3/10/- each, post 2/6. ; 
FACSIMILE KEYER UNIT KY 75 SRT. 115/230 volts, £25 ea. 
MODULATOR MD 168/UX (for the above keyer), £12/10/-. 
SMALL GEARED MOTOR, 24 volts D.C. 70 r.p.m., 19/6, D. 2/-. 
SIGNAL GENERATOR 1-196A. Freq. range 100-156 mce/s. 
Power requirements 115 v. A.C. or batteries. £3 each. Carr. 15/-. 
AR88 PORTABLE KITS. Fine well made box for the receiver 
and spares with original speaker. Vibrator unit 6 volt D.C., 14 
valves, ede headset, shock mounts, cables, brand new, £7/12/6, 
carr. 25/-. 

METERS. 0-60 amps., centre zero 6in. scale, proj. m.c. 17/6 each, 
5/- post. 0-150 amps., centre zero 6in. scale, proj. m.c. (requires 
external shunt), 17/6 each, 5/- post. 0-100 amps., 6in. scale, A.C. 
eee 30/- each, 6/6 post. 90-180 v., A.C./D.C., 4in. scale, £1 each, 
5/- post. 

BC-221 or LM 13. Freq. meter complete with original charts in 
good working order. Range 125 Kc/s.-20 Me/s., £16/10/-, carr. 15/-. 
TUBES. 5CPla 30/- each, post 3/-. 3BP1 25/-, post 2/6. 814 
17/6, post 2/-. VI4C 17/6, post 2/-. CV1525, 25/-, post 2/-. 
VT158, 50/-, post 3/-. CV370, £3, post 4/-. 4J50, £10, 807s, 
8/6 each, post 2/6. 5U4G 6/6, post 2/6. 5Z4, 8/6, post 2/6. CV128, 


25/-, post 3/-. 
TS-13AP freq. 9305-9445 mce/s., 


SIGNAL GENERATORS. 
£25 each, carr. £1. 10 cM, BC1277 £20, carr. 25/-. RCA 710A 
370-560 mc/s. £30, carr. £1. TF 144G 85 Ke/s. to 25 mc/s. £25, 
carr. 25/-. Test set UPM la and b comprising of Signal Generator, 
Wavemeter, Oscilloscope and Video amp., in one unit freq., 155/235 
mc/s. and 460-570 mc/s., 115 and 230 v. A.C., new £35 each, carr. 
£2. Type 804 freq. 7.5-330 me/s. 115 v. A.C. £25 each, carr. £1. 
TS-12/AP Standing Wave Indicator Equipment £12/10/-, carr. 
15/-. TS-34 Portable Single Beam Oscilloscope 115, v-AI‘G. £155 
each, carr. 15/-. TS-36/AP, Power Meter with accessories, £5 
post 10/-. ‘ s 


List available 6d. S.A.E. for all enquiries. 


W. MILLS 


3-B TRULOCK ROAD, TOTTENHAM, N.17 
Phone: Tottenham 92/3 & 9330 
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WIRELESS WORLD 


New, inexpensive photo-conductive cells which 
act as light-sensitive resistors that increase con- 
ductivity with imoreased light. These are 1,000 
times more sensitive than selenium cells, with 
greater reliability, and can easily be built into a 
wide range of simple circuits, Typical uses include 
automatie light controls for home and car, 
flashing batricade or breakdown lights, exposure 
meters, brightness controls, relay operation, 


TYPE 2 


TYPE 1 


and many other devices. Require only simple low Power source from battery or mains 
transformer. Two'types available. 


TYPE 1.—Max, voltage 200 v. Output 0.5 W. 10/ = post free. 


TYPE 2.—Max, voltage 150 y. Output 0.15 W. 8/6 post free. 


Both types have a resistance range of 5 megohms at zero to 500 ohms at 1000 lux. Sen- 
sitive range is 400-800 mu. Supplied with specification, instructions and typical circuits, 


Specially made, high grade Solenoids in 
four basic frame sizes and for 12 v. D.C. 


- STANDARD 
SOLENOID has ber ane ory or push operation, 


TYPE 1, Max. pull 9 oz. Stroke jin; to gin. Size 2in. long: 


Bolt dia. in. 12/ Sa 


TYPE 2. Max. pull 18 oz. Stroke din. to tin. Size 2-fin. 

14/6 Post & Pkg. 1}/-, 

TYPE 3, Max. pull 26 oz. Stroke jin. to jin. Size 2}fin. long (bolt in) x 1f;in. wide 
x lin, high. Bolt dia. din. 27/6 

Post & Pkg. 1/6. 


TYPE 4. Max. pull 26 oz. Stroke jin. to ljin. Size 37,in. long (bolt in) x 1fin. 
wide x 14#8in. high. Bolt dia. tin. 32 6 
SEND-FOR SOLENOID LIST. 


Post & Pkg. 1/6. 


CONTRO L TYPE 810226, Made by Hughes Aircraft Corp: 
Stator 11.8 v. Rotor 23.2 v. Mounting flange y. 
Length 2tin, Shaft ¢ 


diam. lin. 
TRANSFORM E length fee diam. 5Q/- Post 
0.12in. Complete with flying leads. free. 


TYPE R285-1-A. Made by Kearfott, U.S.A. 


SYNCRO ee 26 volts, 400 ae ae 
“ ts, 2-phase 400 e ing 
RESOLVER Aanee Un. aie ee ae 50/-72:" 
TYPH R110 OBB. Made by Kearfott, U.8A 
-2B-B. rfott, U.S.A. 
CONTRO F renee 00 c/s font which canto iB alte. i 
tc) 116 Its to ph-1, a 7.5 
MOTOR vant ph-2. Deiat overall z 50/- Pod 
eee flange diam. 1-;in. Shaft diam. free. 
id oin, 


LAA LAE TEIN NSE LETTE OSE ST ETS 
1/6 H.P. REVERSING MAINS MOTOR 40/-;""" 


‘English Electric 1,440 r.p.m, Wt. 1616. Totally enclosed 
capacitor start type employing heavy die-cast construc- 
tion. Suitable for flange mounting vertically or horizon- 
tally by tapped holes in integra] mounting flange. Size 
overall (less spindles): 53in. long x 4}in. dia, Fitted with 
fin. dia, by lin. long drive shaft at front and 4in. dia. x 
jin. long drive shaft at rear. With capacitor and 
instructions, 


MINIATURE SUBMERSIBLE 
WATER PUMP 10/6... ,... 


For Aquaria, Table Fountains, Plant Humidity Control 


Totally enclosed in durable, non-corrodible case, only 2}in. long x 
Zin. dia. Weight 1} ozs. Self-priming but runs totally submerged and will 
pump 1 pint per minute at 1ft. head. Operates from 8-16 v. A.C.—absolutely 
saie, trouble-free supply that can be provided from the inexpensive translormer listed 
below. Complete with spare valve and spring and fitted with 27in. leads. 
STEP-DOWN TRANSFORMER 7/6. 
Works from any 200-240 y. A.C. mains supply and provides output of 15 v. at 1 amp. 
Size 3hin. x 2hin. x 2fin. high. 


MINIATURE FLASHER UNIT 7/6 pos free. 


Superbly constructed unit consisting of miniature high duty relay and condenser 
assembly enclosed in aluminium case with mounting. Size 2 x 1%in. 34in. high. Can 
be simply fitted in series with one or more lamps up to a total of 50 w. to provide a 
constant flashing rate of 60/90 per min. Available for 12 or 36 v. D.C., state type re- 
quired. In excellent unused condition. 

Additional entry 


BURGLAR ALARM KITS £4.10.0 points "H6 cach, 


All the components to make a foolproof burglar alarm system that can be applied to 
doors and windows to give instant and continuous warning on opening or even if wiring 
is cut. Based on professional types using a reed switch and magnet system which is 
simple to install and operate and undetectable when in place. Kit is supplied to safe- 
guard up to 4 entries, but an unlimited number of entries can be safeguarded for only 


7/6 per entry extra. Complete kit is supplied with full instructions for installation and - 


operation. 


@ APNI Transducer Unit, 8/6. @ FILAMENT TRANSFORMERS. High 


@ IN70 Diode Germanium Point Contact quality drop-through type. Size: 3x 
Diode, equivalent OA85, Max. reverse 2x 34in, deep. Input: 200/250 volts 
voltage 115 v. Max. forward current A.C. 50 cycles. Output: 6.3 volts 
150 mA. Two for 2/6 centre tapped at 4 amps, New and 


@ WESTINGHOUSE SILICON DIODE 
Type RCTD. Max. P.1.V. 1,000 R.M.S. 
330 v. Max. current 500 mA. 7/6. @ 
@ AR88 WAVECHANGE SWITCHES. 
Ceramic wafers. Unused in original @ 
pack 10/-. Post & Pkg. 1/6. 


guaranteed. Tremendous bargain 

offer, only 5/-. Post & Pkg. 2/-. 

120 VOLTS NEON M.B.C. Single base 

contact. Six for 7/6. Post free. 

MAINS NEON §8.B.C. Twin base con- 

tact. Ten for 1'7/6. Post free. 

@ EDISWAN XAi01 TRANSISTOR @ PIEZO CRYSTAL complete element 
(equivalent Mullard OC45) two for 6/-. with ribbon contact leads. Ten for 12/6 

@ ARSS KNORS. 2tin. dia. Two for @/-. Post paid. 


DIRECT READ-OUT 
COUNTER & INPUT GATE 


~ F : 
a 

jon 

od 

AS 0 Make a really high-grade Direct Read-out 
= ———— Counter as economically as possible. Build 
it in separate stage-by-stage counting units that can be added on to 
provide any number of digits required. Specially designed Gate 
provides accurate counting up to 5 ke/s. from pulses of any shape 
having a minimum amplitude of 4 v.. Complete kit of parts to 
Decne Counting Stage, including -Varoboard, Numicator and 
11 valves. F 


$10.10.0. jest ie, 


ingluding - Varoboatd 


INPUT GATE—complete kit 
and valves 42/6 post free. ; 


Unit layouts and all circuitry supplied with each. kit 
together with details of power supplies required. Stamp 


brings further details. 


Post 
ELECTRIC ACTUATORS 75/- rach (7. 
gpecial offer of aircraft quality precision engineered 
rotary actuators by leading British manufacturers. In 
new or first class used condition. For 24 volt operation. 
Can be ‘used to operate controls remotely, shut-off 
—_ engines, open cocks, ete. Will also work from 12 volts 
at reduced speed. Type 2—Split field, series wound, reversible motor, fitted with 
electro-magnetic brake. Max. load 50/60 Ib./in. Output 0.02 h.p. at 13,000 r.p.m. 
Reduction gear ratio, 2,857 to 1. Length 7in. Weight 2tlb. Fitted with adjustable 
limit switches. Type 3—Similar in appearance to Type 2. Designed for operation 
of 3-position type valves in which actuator gives wide variety of angular settings de- 
termined by position of limit switches. Max. load 50 Ib./in. Output 0.017 h.p. at 
17,000 r.p.m. Full range travel—140° in 2 seconds. Weight 3.251b. Type 5—Two- 
pole, split series wound motor, fitted with double-plate friction clutch. Speed of motor 
11,000 r.p.m.—reduced through epicyclic and worm gears to 60° rotation of right- 
angled drive shaft in 3 seconds. Consumption 3 amps. 

Carr. 


HZ GENERATOR £3.10.0 ‘57: 


Superb aircraft quality flange mounting machine with 
built-in fan-cooling system. Output 24 volts at 500watts. 
Size overall 94 x 5tin. dia. plus tapered, keyed drive 
shaft with threaded end size gin. dia. x Itin. lons. 


1 A. MODEL CONTROL 


POWER PACK 18/6 22% cic. 
A complete kit—mains transformer, rectifier, 


and smoothing condensers—all the components 
to make a splendid 12 volts, 1 amp. power pack 
for model control, charging, ete. Supplied with 
tull wiring instructions 


RE-SETTABL 
MAGNETIC 


Brand new, 0-9999 small reset 
eounters. Mechanism eonstruc- 
ted on diecast frame and totally 
enclosed by a one-piece alumin- 


jum cover. For pedestal or 
COUNTERS panel mounting. Max. speed 
250 c.p.m. Consumption 4-5|% 
Post & watts at rated voltage. Reset % 
£3 Pkg. 1/6 by knurled knob at side. Size 
uh ‘ overall: 14 x 2hn. wide x 


2hin. high. Can be supplied for 220/250 volts A.C. mains operation, or for 12 or 24 volts J 
D.C. Brackets for panel mounting 2/6 extra. 


INFERENTIAL FLOWMETER 
TRANSMITTER Unused £8 


Consists of machined light alloy eylinder containing polished venturi of jin. minimum 4 
diameter, in which a balanced and almost frictionless magnetic“impeller is rotated 
by gas or fluid flow through the bore. An inductive pick-up element screwed into the 
outside wall of the cylinder is influenced by the rotating impeller, and the resulting 
signal frequency can be analysed to provide an extremely accurate measurement of 
flow over a very wide range. Size overall: 7in. long x 2tin. wide x 3}in. high. Fitted | 
with ljin. BSP connections at either end. j 


—Feroba. veriul 
LIMPET MAGNETS 72) io naenet contained mn 
black enamelled mild steel case that will retain its full power 


in a lifetime of use. Lifts a tremendous 651bs., 3}in. diam. 
Zin. thick. Does not require keeper. 12/6, P. & P, 1/-. 


Type 2—Hycomax II. Size only lin. diam. x Hin. thick, but 
made of fantastic new material that provides a lift of 45lbs.! 
Finished in grey crackle and complete with keeper, Drilled 
centrally to take lifting screw, 8/-. P. & P. 1/-. 


PRES PE TRS SEE TEP EEE SPE YES SIL OE TIE EE 


EXTRACTOR FANS) 27/6 i/°i 


Pkg, 2/6. 
Brand new, 230/250 volts A.C. mains operated extractor fans, com- 
plete except for external shrouding which can be readily made up 
from simple sheet metal wrapping to suit any particular installation. 
Continuously rated, smocth, silent-running induction motor, balanced 
3-bladed 6in. fan. Size 7/in. diam., 4in. deep. 
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BENTLEY ACOUSTIC 


CORPORATION LID. 


38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS Telephone PRIMROSE 9090 
ALL GOODS LISTED BELOW IN STOCK 


OA2 4/6 | 7Y4 5/-| DF66 15/—| EL9b 5/6, PY801 6/3) MIDGE 
OB2 6/-| 9BW6 9/6) DF96 5/9 | BL360f 27/- | R10 26/6 SILICON 
OZ4GT 4/2 | 10CL 8/9; DF97. 10/—| EL820 16/4| R16 29/- RECTI- 


1A5 5/-| 10C2 12/8|DH76 3/6] EL822 18/6 | R18 9/6 FIERS 
JA7GT 7/9|10D2 11/8|DK40 15/6] ELL80 20/5} R19 6/6 
105 5/-|10F1 10/-|/DK92 6/9} HM4 17/9/ SP41 2/- BY100 
1D6 9/6 | 10F9 9/9} DK96 6/8) EM34 11/6 | SP61 2/- Output 
1H5GT 7/9); 10F18 9/9; DL68 15/~| EM71 18/6 | SU25 27/2) 250 v. at 4 
i'3|10P13 8/8|DL96 5/9|EM80 6/8 | T41 9/- amp. 
10P14 11/6|DLS10 10/6) EM8l 7/=|TDD4 8/-| No larger 
1LN5 4/6 | 1246 2/3|DM70 5/-|EM84 6/9|TH41 18/—| than a shirt 
INSGE 8/6|12AC6 8/6) DY86 6/9|EM85 8/9 TH233 6/9 button. 


a 
94 
o 
a 
> 

» 

i 


IRS 4/-|12AD6 9/6|DY87 8/-|EM87 7/6 TP22 5/- 7/- each 
184 5/-| 12AE6 8/-|E80F 24/-| EN31 10/- TP25 5/- TRAN- 
12AH8 10/9| E83F 24/-|BY51 5/6 | TP2620 17/6| SISTORS 


= 
mM 
or 
3. 
Q 


/12AT6  4/6| H88CC 10/—| EY81 7/3 | TY86F 11/8 AND 
104 5/6|12AU6 5/9| B180F 19/6| EY83 9/8] U12/14 7/6 
1U5 5/3| 12AV6 6/6|HA50 1/6|HY84 9/6 | U16 
2D21 5/6|12BA6 5/9|EA76 6/9) EY86 65/6 U18/20 6/6| AC107 14/6 
2X2 3/-|12BE6 4/9| EABC80 5/6| FY88 8/9 | U19 48/6 | AC127 9/6 
3A4 3/9 | 12BH7 6/-|EAC91 3/3 | EZ40 5/3 | U22 5/9 | AD140 26/- 
12B1 16/9| BAF42 7/6 | EZ41 6/- | U24 12/6 | AF102 27/6 


3A5 6/9 | 

3B7 5/-| 123707 7/8| B34 1/-|BZ80 3/9|U25° 8/6 | AF114 11/- 
3D6 3/9|12K5 10/-|HB41 4/9|EZ8l 4/-| U26 7/6| AF115 10/6 
3Q4 5/3 |12K7GT 3/6|EB91 2/8|FC4 8/9 U3l 6/9 | AF116 10/- 


3Q5GT %/-| 12K8GT 9/—| EBC3 20/6 | GZ33 17/6 | U33 13/6 | AF117 5/6 
384 4/6 | 12Q7GT 3/6| EBC33 8/6 | GZ34 10/- | Usa 16/6 | AF118 20/— 
3V4 5/8 | 12847 6/9| EBC41 6/6 GZ37 14/6 | U37 29/—| AF124 11/- 
5R4GY 8/6|128C7 4/—| EBC81 5/9 | HABC80 9/8 , U45 15/6 | AF125 10/6 
bJ4G 4/6 | 128K7 3/-| EBF80 5/6 HL41DD8/6 | U76 4/6 | AF126 10/— 
oV4G 7/6|128Q7 8/-|EBF83 7/8 AL42DD8/6 | U10L 19/6) AF127 9/6 
5Y8GT 4/3 | 1407 9/6) EBF89 6/3 | HN309 25/- UIL9L 9/6 | BY Z13 11/6 
523. %-|19AQ5 7/3|EBL2L 8/-|HVR2 8/3 | U281 8/9 | MAT100 7/9 
5Z4G 7/—| 19H1L 6/—| EC70 4/9 | HVR2A 8/9 | U282 12/3 | MAT101 8/6 
GAS 5/9|20D1 10/—|EC81 27/6 KT33C 4/-| U301 11/8 | MAT120 7/9 
6AGS 2/6) 20D2 Q1/-|EC92 6/6|KT36 29/1 | U329 9/— | MAT12i 8/6 
6AG7 5/9|20F2 11/6) ECC32 4/-|KT41 7/6 | U403 9/9 | OAS 6/- 
6AK5S 4/9|20L1 12/6| BCC34 21/7|KT44 5/-| U404 6/-|OA10 = 8/= 
6AQS 5/9 | 20P1 12/6) ECC35 5/-|KT61L 6/9 U801l 16/8 | OA70 3/- 
6AT6 3/9 |20P3 19/-|ECC40 7/-|KT63 3/9| U4020_ 6/6 | OA73 3/- 
6AU6 5/8 20P4 18/6|ECC81l 3/6|KT66 12/3 | UABC80 5/— OA79 — 8/= 
6AV6 5/6/20P5 12/38|ECO82 4/6|KT88 28/—| UAF42 7/— OA8L §3/- 
6B8G 2/6|25A6G 7/6) ECC83 4/6 KTW61 4/9| UB41L 10/6 | OA85 3/- 
6BAG 4/6 | 25L6 4/9} BCC84 5/6 | KTW62 5/6| UBC41 6/8) OA86 = 4/— 
6BG6G 18/6 | 25Z4G 6/6|ECC8 5/9 | KTW63 5/6| UBC81L 6/3 | OA90 3/- 
6BEG 4/9 | 2525 »/3| ECC88 $8/9|MU14 4/6| UBF80 5/9; OA91L = 3/- 
6BH6 5/8 |278U 23/8) BCC189 11/6 | N37 23/3 | UBF89 6/9 | OA95 3/6 
6BI6 5/6 | 28D7 6/9 | ECC807 15/- | N78 26/-| UBL21 9/9| OA210 9/6 
6GBQ7A 7/6 | 30CL 5/6| ECF80 6/—|N108 28/2|UC92 6/8 | OA2I11 13/6 
6BR7  8/3| 30C15  9/—| ECF82 6/8|N339 15/—| UCC84 8/9 OC16W 35/~ 
6BRS 8/—| 30C18 10/6| BCF86 11/6 | PABCS0 6/9 | UCC85 5/6 | OC19 25/- 
6BS7 25/—| 30F5 5/9| ECF80424/— | PC86 10/8| UCF80 8/9 | 0C22 238/- 
6BW6 6/9 | 30FLL /3| ECH21 9/9|PC88 14/?| UCH21 8/8 | 0023 57/— 
GBW7  5/- | 30L1 5/6| ECH35 6/8|PO95 11/8| UCH42 7/-|0C25 12/- 
6C5 4/-| 30L15 9/8) ECH42 7/6 | PC97 9/8 | UCH81 6/6} 0C26 25/— 
6CD6G 18/—| 30P4 12/3|ECH81 5/9 | PCC84 5/6] UCL82 7/9 | OC28 24/6 
6CHG 5/—| 30P12  7/6|ECH83 6/6| PCC85 6/9 | UCL83 8/6 | OC29 25/6 
i 24/-| 30P19 12/3) BCH84 9/6 | PCC88 10/6|UF41 6/9 | OC35 18/- 
9/6 | 30PE1 8/6| ECL80 6/—|PCC89 7/9|UF42 4/6 | 0036 21/6 
9/6 | 30PL13 9/6) ECL82 7/— PCC189 10/6 | UF80 6/3 | OC41 8/- 
30PL14 12/6| ECL83 9/6| PCF80 5/6|UF85 6/9|0C42 5/- 
3/9|35A5 14/6) ECL86 8/9| PCF82 6/8|UF86 9/—| OC43 12/6 
5/-| 35L6GT 6/9|EF9  20/6| PCF84 8/6|UF89 —6/-|O0C44 8/3 
4/9|35W4 4/9|EF22 6/6) PCF86 7/9|UL41 6/9 | OC44PM. 

6/3|35Z3 14/6\EF36 93/3) PCL82 6/6) UL44 28/3 11/- 
9/6 | 35Z4GT 4/6| EF37A 6/—|PCL83 7/9) UL46 8/6) 0C45  8/- 
3/6 | 35Z5GT 5/9|EF39 3/9|PCL84 7/-|UL84  6/—| OC45PM 

3/— | 50B5 6/6| EF40 8/9 | PCL85 7/6 | UM4 15/2 10/- 
8/— | 50C5 6/6| EF4L 6/9 | PCL86 8/9 | UM34 16/10 OC65 22/6 
4/6 | 50L6GT 6/3| EF42 4/9| PEN45 7/-|UM80 8/3 | OC66 25/- 


2. 
a 


1/3 | 72 6/6| EF50 2/6|PEN45DD | URIC 6/6) 0C70 6/6 
3/3 | 78 4/9|EF54 3/- 12/- | UU6 9/— | OC7L 3/6 
24/— | 80 5/3|EF73 5/—| PEN38310/8 | UU7 7/6 | OC72 8/- 


6L1 10/— | 83 22/6|EF80 3/9 |-PEN453DD |UU8 _ 11/6| 0C73_ 16/- 
6L7GT A/6 | 8542 6/6|EF83 9/9 10/-| UYIN 10/3 | OC74 8/- 
6LI8 © 10/—| 90AG_ 67/6) EF85 4/6) PENDD UY21 = 8/-| OC75 8/- 
6LD3 6/6) 90AV 67/6) EF86 6/— 4020 17/6| UY41 4/6 | OC76 8/6 
GN7GT 5/—|90CG 42/—| EF89 4/— | PL33 9/ | UY85  5/-| OC77_— -12/- 
6P28 11/6|.90CV 42/—| EF91L 3/— | PL36 8/— | VMS4B 12/— | OC78 8/- 
6Q7G 4/-|90C1 16/-|EF92 2/6|PL38 16/-| VP4 14/6 | OC81 4/- 
6R7G 5/8 | 150B2 16/6} EF97 11/8 | PL81 6/9| VP4B 20/5; OC81D 4/- 
6SL7GT 5/3 | 866A 12/6) EF98 10/—| PL82 5/3 | VP13C 7/-| OC81M 8/- 
6SN7GT 4/— | 5763 7/6| EF183 7/—| PL83 5/3 | VP23 2/6| OC82 10/- 
jU4GT 8/6|AZ1" 5/9|EF184 7/—| PL84 5/—| VP133 9/9 | OC83 6/- 
5/- | AZ31 6/6| EK32 5/9| PL500 15/9} VR105 5/6! OC84 8/- 
3/9 | AZ41 6/6| BL32 3/6|PM84 9/8 
5/6 | B26 4/9| EL33 6/9 | Px4 9/- | W76 3/6 | OC140 19/- 
3/9| BL63 10/6) EL34 8/6|PX25 8/6|W8IM 5/9|O0C170 8/6 
>. 4/6 | CCH35 EL36 $8/9|PY31 6/—| X41 15/-| OC171 9/- 
6/30L2 8/8} C EL41 7/8|PY32 8/6) X61 6/3 | OC200 10/6 


7BG6 12/6 | CV85 EL42 7/6\ PY33 8/9| X65 5/6 | OC201 29/ 
7B7 7/— | CY3L /2| EL81 8/3|PY80 5/—| X66 7/8 | OC203 14/— 
705 7/3 | D1b EL83 6/9|PYSL 4/9) X76M 9/—| OCP71 17/6 
7C6 6/9 | D4L EL84 4/6|PY82 4/9| X78 20/6 | ORP12 12/6 
7D6 14/6 | D43 EL85 7/6|PY83 5/9| X79 27/— | TS2 12/6 
TH7 5/9 | DAF96 5/9| EL86 7/8|PY88 7/9| Y63 5/— | TS3 15/- 


TR7 12/6’ DD41_ 10/6' EL91 2/6 PY800_ 6/—' Z66 7/3 XA103 15/- 


METAL RECTIFIERS. DRMIB 13/-; DRM2B and DRM3B 15/6; LW7 21/-; 
LW15 24/-; RMO 7/11; RM1 5/8; RM2 6/3; RM3 7/9; RM4 12/9; RMS 17/6; 
14486 17/6; 14497 19/6; 144100 23/-; 144124 26/6; 14A163 35/6; 14B130 31/-; 
14B261 11/6; FC101 16/9; 16RC1.1.16.1 8/-; FC31 Q1/-; 16RD 2.2.8.1 11/-; 16 RE 
2.1.8.1 8/6; 18RA.1.1.8.1 4/-; 18RA.1.2.8.1 11/-; FC116 6/-; FC124 12/6. ; 
ELECTROLYTICS, Can types:—32 x 32/450 v. 5/9; 50 x 50/350 v. '7/-; 64 x 120/350 v. 
8/3; 60 x 250/275 v. 9/6; 100 x 400/275 v. 12/6; 100/275 v. 3/-; 200/275 v. 4/-; 100 x 
200/275 v. 9/6; Wire-ended types:—8/450 v. 1/9; 16/450 v. 2/9; 32/450 v. 3/93 
8 x 8/450 v. 3/=3 16 x 16/450zv. 4/-; 32 x 32/350 v. 4/-; 8 x 16/450 v. 3/9; 32/350 v. 3/-. 
BRIDGE RECTIFIERS. 12 v./1 amp. 6/6; 12 v./2 amp. 9/9; 12 v./4 amp. 14/6; 
12 v./6 amp. 21/9; 6 v./2 amp. 6/6; 6 v./4 amp. 9/9/; 6 v./8 amp. 14/6; 6 v./12 
amp. 21/9. Post 1/6 each. 

All goods are new, first quality brands only, and subject to maker’s full guarantee. 
We do not handle manufacturers’ seconds nor rejects, which are often described as 
“ new and tested ” but have a limited and unreliable life. 

Terms of business:—Cash with order or ©.0.D. only. Post/packing 6d. per item. 
Orders over £3 post/packing free. ©.0.D. 3/6 extra. All orders cleared on day of 
receipt. and ©.0.D. orders by telephone accepted for immediate despatch until 
3.30 p.m. Any parcel insured against damage in transit for only 6d. extra. Callers 
welcome Mon.-Fri., 8.30-5.30, Sats. 8.30-1 p.m. Complete catalogue of valves and 
components, with conditions of sale, price 6d. 
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WIRELESS WORLD 


BRAND NEW AM/FM (V.H.F.) RADIOGRAM 
CHASSIS AT £13.13.0  (cARRiAGE PAID) 


A.C. ONLY. Chassis size 15 x 6} 
xdiin. high. New manniacture. 
Dial 14}x 4in. in 2 col- 
ours, predominantly gold 
Pick-up, Ex- 
tension Spea- 
ker, Ae., E., 
and Dipole Soc- 
ke t's.) Piwe 
“piano” push 
buttons — OFF 
L.W., M.W., F.M. 
and Gram.  Alig- 
ned and_ tested. 
With all valves and 
O.P. Transformer, Tone Control fitted. Covers 1,000-1,900 M; 200-500 M5 88-98 Mc/s 
Valves EZ80 rect., ECH81, EF89, LABC80, EL84, ECC85. 

Speaker and Cabinet to fit chassis (table model), 47/6 (post 9/-). “ 

10x 6in. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis. 

TERMS: (Chassis) £3/10/- down and 5 monthly payments of £2/4/- or with Cabinet 
and Speaker £4 down and 6 monthly payments of £2/4/-. 


ALTERNATIVE DESIGN. LW 1,000-2,000M; SW (9-15 me/s); MW 190—475M 
VHF 87-100 me/s; gram position. Dial dark brown and gold. Otherwise similar 
to above chassis. Price ‘$15/15/- (carr. paid), terms £3/10/- down and 6 monthly 
payments of £2/4/-. 


HIGH QUALITY PUSH-PULL OUTPUT AMPLIFIER 


Chassis 10in. x 7}in. x 7+in. high over trans. Used, guaranteed and in excellent 
order. New valyes BZ40, ECC83 and 2x EL41; 8 watts. Mains trans. tapped 200- 
250 volts. O.P. 'frans., for 3, 8 and 15 ohm. Choke smoothing. On-Off/Vol. and tone 
controls. For tuners, Record Players, ete., £3/15/- (P. & P. 6/--) ; 

We can modify for Guitar input for 15/- extra. 


BATTERY ELIMINATOR 


For 4 low consumption valves (96 range) 90 v. 15 mA, and 1.4 y. 125 mA., 45/- 
(4/- post), 200-250 vy. A.C. Also for 250 mA. 1.4 y. and 90 y. 15 mA. at same price. 
Two units to replace existing batteries. 


TERMS AVAILABLE ON ITEMS OVER £5. 


Send 6d. for 20-page illustrated catalogue. All New Goods. Delivered by return 
(C.O.D, 2/- extra). 


ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 


GLADSTONE RADIO 


“SCALA,” CAMP ROAD, FARNBOROUGH, Hants. Farnborough 3371. Closed Sat. 
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MINISTRY OF AVIATION APPROVED INSPECTION. — 


TRANSFORMERS 


STANDARD RANGE OR TO YOUR DESIGN 
TOROIDAL —‘C’ CORE — PULSE — MATRIX 


CHASSIS — CABINETS & PRECISION METALWORK 
ELECTRONIC ASSEMBLY 


HOWELLS RADIO LTD. 


MULBERRY STREET, MANCHESTER, 15 
MOSS SIDE 2000-2434 
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STABILISED POWER UNIT 


A valuable unit comprising mains transformer, neon 
stabiliser, etc. 50 c/s mains, 110 or 80 volts input. 
Btabilised output 130 volts D.C. and 6.3 volts A.C. 
optional A.C. output 190-0-190 volts. 5 
‘An ideal stabilised: supply for the constructor ‘for 
use in ‘transmitters, model control, Hi-Fi equip- “ 
ment, and test-equipment. Price 49/6, p. & p. 3/6, 
‘With polished sturdy wooden cabinet and mains 
lead. Price 59/6, p. & p. 5/-. 


CRYSTAL CALIBRATOR NO. 7.MK.1 


Using 6 valves, a 1 Mc/s 
crystal osc. ‘is used to syn- 
chronise 2 multi-vibrator osc. 
operating at 126 Ke/s and 
100 Ke/s respectively. Har- 
monics of 10-100 and 1,000 
Ke/s are available up to 
20 ‘Mc/s, ‘far ‘beyond this ‘on 
any sensitive set, modulator 
‘also incorporated for receiv- 
ing. In small Bakelite .case 
with carrying handle, power 
2 v. LT,, 80-120 v. H.T. Circuit and instructions 


supplied. Brand new. £2.1 5 0 
s 


p. & p. 5/-. 


-  OPERATOR’S UNIT 


Huge purchase ‘enables us to offer at give-away price - 


Operator’s Unit, containing standard jack socket, 


250 mifd. -electrolytic condenser, 4-way telephone 
socket, midget selenium rectifier, etc. Price :2/6, 
~ & Be 
LEAD ACiD 
ACCUMULATORS 
(Unspiliable)- 


2 volts-at 16 ASH. “Brand new. 
Size 4x7x2in. 4/11 each, 3 
for 12/6. P. & :P. 3/- -per cell. 


RESISTOR COLOUR CODE 
INDICATORS 


Enables you to determine-value of:resistor ata glance’ 
A-must for the constructor. Price 1/6. P. & P. 3d° 


UNIVERSAL PLUG 


Plug into all-sockets with the NEW 
UNIVERSAL PLUG. Saves:money. 
Savestime. Fits all 13,15 and 5 amp. 
2 pin, 3 pin and adaptors. Easily 
adjustable. Robust construction. 
Only 12/6. P. & P. 1a. 


ALTIMETER TRANSMITTER/ 
RECEIVER AN/PN 


Frequency approximately 400 to 470 Mc/s. 
TRANSMITTER 

Containing ‘two 9@64 acorn valves and moving coil 
transducer wobbulater unit. 

A.F. AMPLIFIER 

Containing two 128H7-.and one 128J7 valves. The 
above chassis are housed in a black crackle case which 
contains ‘three relays Resistors, Potentiometers, and 
the following valves; 3—128H7, 1—128J7, 1— 
VR150/30 and 2—12H6’s, making a total of 14 valves 


in all. A Dynamoter Unit is also incorporated. 
Ideal for model coatro] work, etc. Price 49/6. 
P. & P. 5/-. 


TRANSISTOR BATTERIES 


Save pounds this-summer. PP3 type replacement. 
6 for 10/-. P. & P.1/9. 12 for 18/6. P. & P. 2/6, 
Limited stocks. 
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No. 19 SET TRANSMITTER 
RECEIVER 


New stocks just arrived. Equipment comprises 
8 separate units built into one chassis and separate 
power pack. 

Specification: ‘“‘A” Set Transmitter/Receiver. Fre- 
quency coverage 2-4/5 Mc/s. and 4.5-8 Mc/s (150-37 
metres). 

For R.T., C.W. or M.C.W. Range on R.T. 15 miles, 
aug 50 miles. Superhet R.X,, LF. 465 ke/s. BiF.0., 
etc. 

R.X. valve line-up: 6K7, R.F.: 6K8, mixer, 2 6K7 
L¥.; 6B8 det. A.F. ‘phone output. 

T.X.: 6K8 mixer, B.F.O. EF50 buffer, EB34 ADC 
and output stage, which ‘has to be decommissioned ‘to 
conform -with G-P/O. ‘regulations. Transmitter/ 
Receiver 229/241 Mc/s. Local use-up to 1 mile. Valve 
line-up CV5, 6K7 and 6V6. 

Intercom. set 2 valve A.F. amplifier’for vehicle crew 
intercommunication. Valve line-up 6K7 and 6V6. 

A -27in. meter is built imreading L.T. and H.T. voltages, 
drive, etc. 

POWER UNIT. 12 volt D.C. input. Output 275 volts 
110 mA., and 6500 volts 50 mA. Hquipment is of 
American or Canadian manufacture and is supplied in 
good condition. PRICE, complete -with Power Pack 
£4/10/-, carriage 17/6. 19 Set only £3/10/-, carriage 
10/-. ‘Power Unit only £1, carriage 10/-. Two 
=e complete with Power Packs, £8/10/-, carriage 
30/-. 

ACCESSORIES: Handbook, 3/6, P. & P. 6d. .Con- 
nectors, 12-pin 12/6, P. & P. 2/6;°6-pin, 7/6, P. & P. 
2/6. ‘Control boxes, single, new, 7/6, P. & P. 2/6. 
Whip Aerials, 8it. 6in., 7/6, .P..& P. 2/6; 5ft. 4/6, 
P. & P. 2/6. Headphones less Mike insert, 5/-, P. & P. 
2/6. Variometers for 19 sets, less front ;panel but 
electrically sound, '7/6 each, P. & P. 3/6. 


TRANSISTOR SALE 


Mullard O0C45 (P..& P..3d.)....eseeesceeeeees B/11 
Mullard OC71 (P. & P..3d.).... ene ciece.cre ese e SPELT 
Mullard OA90 (P. &!P.18d.)... re ccieenecaages 1/11 


Ediswan X D202 Germanium diodes (P..& P.3d.) 1/11 


Mullard OA79 (P. & 'P.'3d.) ....... aheiclavoiacas: SoTL 
Transistor holder, 3-pin (P. & P. 3d.) .... Jd. each 
MICRO ALLOY TRANSISTORS 
[RAGE CO: Po ros osdtaneses synyeiciaie’ v.a-0's1909 oiantieisiaineiettietere 7/9 
Mat 101 8/6 
SL arti UO) Serer tsvavacsistes cdots cole alate ine’ ietehaicled oiicbavstrte 7/9 
TT Lae cool aR OP ieee sR MIN eat ONT 8/6 

hace atieaatan er oie Sareinins Sk |= 


VHF Transistor ADT 140 
. Above MAT's postage paid. 


Ferrite Slab Aerials suitable ‘for ‘transistor sets. 
B/-, P. & P. 6a. 


HIGH IMPEDANCE PERSONAL 
LISTENING EARPIECES 
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TYPE 19 
SHORT WAVE RECEIVING SET 


Works straight off the mains. An excellent short 
wave receiver, requires only phones for immediate 
operation. Price 


£5.19.6 
P. & P. 10/-. 


Suitable phones 15/- ° 
per pair. P..& P. 2/6, 


MORSE KEYS 


Morse key assembly. Key 
with ‘base, cover and ter- 
~ tminals. Complete with lead.. 
P. & P. 2/- 6 /1 1 


2 Morse Keys ior 12/6. 
Post free. 


Suitable for all types of -crystal «sets and transistor * 


sets. Complete with plug. Price @/J]. P.-& P. 6d. 


No. 19 SET INSTRUCTION 
HANDBOOK 3/11 :each 


1155 INSTRUCTION HANDBOOK 


3/11 each pv. « P.:3a. 


H.R.O. INSTRUCTION HANDBOOK 
3/11 each P. « P. 9a, 


WALKIE-TALKIE No. 46 


Compactly built to be carried by 
one man. This has a range of 
approx. 10 miles, and ‘being 
crystal controlled tuning is 
avoided, and -operation is a8 
accurate as a telephone. Fre- 
quency .3.6-9.1 Mc/s. ‘Com- 
plete stations comprising 
receiver ‘transmitter, rod 
aerial, two sets of head- 
phones and ‘mikes in canvas 
carrying bag, ‘but ‘less ithe 
plug-in crystal coil ‘unit, 
which is easily obtainable. 
Brand new in maker’s sealed 
cartons. Price .per station 
£4/10/-, P. & PB. 10/- each. 
Two stations for £9/10/-, 
post free. 


DYNAMOTOR 


Run all-your mains AC/DC equipment from your car 
battery. ‘6 v. input gives 250 v. output, or 12 v. input 
gives 500 v. output at 30 watts. Very low battery 
drain. Size only 5}in.x3tin. A must for the cara- 
vanner. ONLY 25/-. P. & P. 3/6. 


CRYSTAL SET 


A wonderful educational 
kit ‘for -all ‘children. 
Provides hours of amuse- 
ment while following the 
easy step iby step ‘instruc- 
tions. It is powered entirély by 
wireless waves, eliminating the 
expense of batteries. No-soldering required. ‘Receives 
all main stations. Price 29/1]. P. & P. 2/6. 


BATTERY CHARGE ADJUSTERS . 


. 
® Charge Rate Adjuster. 

@® Goyernment:manufacture. 

@® Easily fitted\to charging eircuit. 
3/6 each; 2 for 6/6. P. & P. 1/-.each. 


TEST OSCILLATOR TYPE 4. 


Frequency -range:20:to 100 Mc/s initwo ‘bands selected 
by plugging in ‘the -appropriate .coop aerial, two of 
which.are:supplied -with.the set. Operates froma 6 v- 
D.C, supply which is.converted by an internal vibrator 
pack to 250 v..and 6-y..L.T. vibrator unit worth pounds. 
The unit is in good condition, anda clear circuit drawing 
is mounted on the interior of the rear panel. ‘The 
equipment contains many useful components, e.g- 
twin gang tuning, condenser, valves, transformer, 
chokes. resistors, etc. Aneat compact unit in grey 
enamelled case 164 x 7 x 64in. with carrying handle. 
39/6. P..& P..5/-. 


GOVERNMENT SURPLUS MULTI- 
RATIO OUTPUT TRANSFORMERS 


Robust and compact, 4/1]. P. & P. 1/6. 


‘NEW WALK ROUND STORE OPEN IN LAMBERTS ARCADE, LOWER BRIGGATE, LEEDS 1. NEXT TO HALFORDS 
CYCLE ‘SHOP. -OPEN ALL DAY SATURDAY. 48-HOUR DESPATCH SERVICE. 
ALL MAIL ORDERS TO OUR BRIGGATE HOUSE ADDRESS 


TERMS: 

CASH WITH ORDER 
5/- EXTRA ON C.O.D. 
ORDERS 
No C.O.D, under 30/- 


ONA ELECTRONIC CO. 


11W W—146 FOR FURTHER DETAILS, 


Postage rates apply ‘to U.K. only. 


TRADE SUPPLIED 
ORDERS FROM 
ABROAD WELCOMED 


Telephone: 34703 


(Dept. W.W.6), BRIGGATE HSE., 13 ALBION PL., LEEDS 
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SUMMER BARGAINS 


Sound Powered Inserts. Make fine intercoms 
etc. 5/6 ea., 1/- post. 

Air Spaced Trimmers, good length jin. spindle 
0-50pt. but easily converted down to 0-5 pf, 
2/6 ea., post 1/-. Ditto but 2 gang for F.M, 
Tuners ete., 4/6 ea. Post 1/-. 

Transmitting Valves. Type 813 45/-, 837 8/6, 
1625 5/6, post 2/-, 6 or more Post Free. 

Potted Auto Transformer, ‘©’ Cores 150 watt 
230 v. 215 v. 27/6, post 2/6. 

High Voltage Condensers. 2 mfd. 1.2 ky. 4/6, 
4 infd. 1.5 kv. 6/6, 2.5 mfd. 4 kv. 6/6, .01 mid. 
5 kv. 3/6. 

Transmitting Aerial Condensers. 20 kv. .0012 
mid. 12/6, 6 kv. .0002 mfd. 6/6. 

Rectifier Valves. 4 pin 4 v. 120 ma. full waves 
replace MU12 etc. 4/6. P. & P. 1/-. 40/- per 
doz. Post free. 

Double Trimmers. Ideal for making pre-set 
station receiver 100 pf. plus 100 pf. 6/- per doz. 
Post 1/-. 

Trimmer Assortment, 3 doz. various sizes and 
types including doubles and ceramic air spaced. 
Retail list value over £4, all new and unused 
16/- for 36. Post 2/-. 

Mica Condenser. 100 pf. 200 pf. 300 pi. 
500 pf. 1,000pf. 3 doz. assorted list value £2. 
36 for 5/-. Post 2/-. 

Litz Wire for coil winding. Normally over 40/- 
per Ib. from makers, 11b. reels 20/- ea. Post 
and packing 2/-. 

Copper Oxide Rectifying Units with cooling 
fins 250 v. 100 ma. 3/9 ea., 2/- Post. 

Motor Generator, 6 v. input gives 12 vy. output, 
suitable to run 12 v. car battery radio off 6 v. 
battery 1'7/6, post and insurance 3/6. 
Refrigerator Handle. Complete with locking 
mechanism, catch and 2 keys 3/6 ea., 2/- post. 
Post Office Type Key Switch. 3 position 10 


UNIQUE 


Constructor’s parcel 


tone cabinet as 


parcel 69/6. 


MAINS POWER PA 


and others. 


WIRELESS WORLD 


—uses three valves, has push-pull output for quality 
and power, and mains transformer for safety. 
bargain at 29/6 plus 2/6 post (less valves). 


OUR BARGAIN OF 


BARGAIN FOR CONSTRUCTORS 
GOOD COMPANION 


6-Transistor superhet with remarkable 
performance over medium and long 
wave. Opportunity occurs to make this 
very fine receiver, which uses mainly 
standard pacts at a very low price. 
comprising: —2- 
illustrated, printed 
circuit board, wave change switch, 
yolume control with on/off switch, 
self adhesive scale, pointer, 2 small 
knobs, 1 gold embellished tuner. 
constructional data, retail value of this 


Full 


This month offered for 39/ 6 post and packing 3/6. 


———THIS MONTH’S SNIP 


CK designed to operate transistor sets and amplifiers. 
Adjustable output 6 v.—9 to 12 volts for up to 500 mA. (class B working). 
Takes the place of any of the following batteries. 
Kit comprises: mains transformer-rectifier, 
load resistor 5,000 and 500 mid. condensers, zener diode and instructions. 
Real snip at only 14/6, plus 2/6 post. 


AMPLIFIER FOR PORTABLE 


AucustT, 1964 . 


Speaker Bargain 


12in. High = 
fidelity ~loud- 
speaker, 
High flux 
permanent 
mmagnet type 
with stand- 
ard 3 ohm 
speech coil. 

Will handle = ats et 
up to 10 watts. Brand new, by famous maker. § 
Price 27/6 plus 3/6 post and insurance. 


This fine cabinet i i f 
as illustrated but Cabinet Snip 3 


less contro! knobs 
is available this 
month at 24 
special snip price 
of 12/6, plus 3/6 
post and 
insurance 
Size is 34in. 
x Qin. x 
4in. and it 
is nicely 
covered in 
two - one 
Tei Cue 
fabric. 


GRRL DOO:: 


PP1-PP4-PP6-PP7-PP9 
smoothing and 


PLAYER 


Real 


SIEMENS HIGH 
SPEED RELAY 


Twin 250 ohm coils adjustable 
tension change over contacts— 
plat. points 7/6, post 1/-. 


=) 


THE YEAR 


Complete kit of parts to build this 6-transistor 2 wave 
receiver at | 6 plus 2/6 post 
and ins. 


change over contacts 7/6, post 1/-. 

93in. T.V. Cabinet. Complete with mask. 
These are very fine cabinets made for Philco. 
We recommend you collect, but will send at 
your own risk. 25/-, carriage and packing 10/-. 
Volume Control Bargains. All fitted with switch 
and good length spindle following values 
available. 6k. 10k. 25k. $ meg. 2 meg. 2/6 ex. 
1/- Post. Orders over seven Post Free. 

Hours Elepsed Meter. Fine American make 
unused, but ex equipment 35/= €a., post 2/-. 
12 y. 10 amp. Rectifier. Sfin. sq. plates 19/6, 
post 2/-. 
Simmerstat Heater Regulator. Suitable to 
control elements, heater, soldering irons and 
boiling rings up to 2,500 watts. Complete 
adjustable, normal price 55/- each. Special 
snip price 12/6, plus 1/6 postage and insur- 
ance. 


FIVE CORE CABLE 


Ideal for switching circuits, intercoms. P.A. 
runs ete, each core flex copper with rubber 
jnsulation cores covered overall in tough rubber 
or P.V.C. 9d. per yd. or 30 yds. length 15/- 
plus 5/- post. 

Pre-amplifier. Made to Mullard design to suit 
the 10 watt amplifier made to specification. 


only 


“CORONET” Mk. Ill 


Tt fully covers the medium-wave band and that part o 

the long-wave band to bring in B.B.C. Light. The circuit 
includes a highly efficient slab aerial and Plessey tuning 
condenser. Overall size approximately 43 x 24 x Lin. New Unit. Simply needs valves. Type EF86. 


Supplied complete with carrying case. | \ ! 37/6 each. 
ELECTRONICS (CROYDON) LIMITED 


266 LONDON ROAD, WEST CROYDON, SURREY 
Post orders to: 43 SILVERDALE ROAD, EASTBOURNE, SUSSEX 
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QO-IT-YOURSELF TRAINING TECHNIQUE 
in RADIO & ELECTRONICS 
YOU LEARN while you BUILD... 


Simple... Practical... 
Fascinating... o 


IMPEX ELECTRICAL LIMITED 


| GOWER ST., LONDON, W.C.1. MUSeum 9777 
IMPEX SEMICONDUCTORS 


of fully tested semiconductors with slightly | 
Continuity of supply is always assured. Availa- 


Supplies are available 
relaxed specifications. 
bility list upon request, 
$49T—germanium LF power transistor 

Vcp max. = Vcg max. = —36V; IE max. 

Ip max. = 450mA; p tot max. = 12W; 

loco VcR = —0.5V) < 90uA; hpe = 12 to 25. 
$69T—germanium power amplifier transistor for V.H.F. 

Vcp max. = Vce max. = —28V; hfe S75 

p tot max. (at 80Mc/s, 81.5mA) >300mW; 
$91T—silicon junction transistor similar to OC204 

Vop max. = Vce max = —1AV; Ip max. = 450mA; 


EW/ 


ANNOUNCING—atter years of successful operation in other = 3.6A; 
countries—the latest system in home training in electronics, 
introduced by a new British training organisation. AT LAST— 
a simple way of learning—by practical means—the ‘‘ how and 
why ”’ of electronics with the minimum of theory and no mathe- 
matics!) YOU LEARN WHILST BUILDING actual 
equipment with the components and parts which we send you— 
and you really have fun whilst learning! And afterwards— 


you have a first-rate piece of home equipment plus the BL : oy ; 
kmowledge of how it works and how it can be serviced. Ip max. = 90mA; Ico (Voce = —6V) <0.3uA; 
THIS NEW SYSTEM brings you an exciting new f, (VCE = —6V. le = IMA) = 1.5Me/s; hee > 14, 


TRADE ONLY 
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ACOUSTIC WADDING 


As recommended by Goodmans for 
resonance damping. 


"BONDACOUST” 5d. Rott 30% carr. 4) 


18” wide 1” nominal thickness 


“CELLOSENE”’ 


opportunity at a very moderate cost—and there are 
NO MATHEMATICS! Post the reply coupon 
7VODAY for FREE Brochure, to Britain’s Leading 
Radio Training Organisation. 


BUILD YOUR OWN:— 
e RADIO EQUIPMENT 
e@ HI-FI INSTALLATION 
e TEST EQUIPMENT 
AND LEARN AS YOU DO IT 


- 


LOTS OF INSTRUCTIVE 
EXPERIMENTS. AT HOME ! 


SS SS 


ro: RADIOSTRUCTOR (Dept. G106) 
f Reading, Berks. 


{ Please send Brochure without cbligation to 


5 yd. Roll 19/= Carr. 4/- 


ess Po Name .esssesseerseccsseesnerssessersserrerss | BLOCK 40-ply (2” nominal thickness) 36” wide : 
POST TODAY ACAress cessesccsoesceresecseserescrnnseuees sCanee Sole retail distributors : . 


] 
| 
| 
| 
1. We do not employ representatives 4 


De a ENR 


RADIOSTRUCTOR 
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287/289 EDGWARE ROAD, LONDON, W.2. ~ 
Telephone Padaington 5891 /7595 i 


RANGE OF GOODMANS & WHARFEDALE 
LOUDSPEAKERS ON DEMONSTRATION . a 


4 Es Mena n fete ed iab 


AucaustT, 1964 


WHRELESS WORLD 


Incorporating a 4 Sp.° Garrard Auto -§ 
unit. and Mullard Jatest 3 -w. ampli 


prodiction, 


Size 17tin. x 16in. x Sin. £ 
COMPLETE KIT. 
(Garr. & ins. 10/ 


Cat. & Const. details:2/6 (iree with kit). 
FRONT SECTION, which: housesamp& spk 


is detachable from:cabinet. “Price,asseparate 


Punit for:stereo, -£5/17/6. Carr. 5/-. 


_ ES ET, 
TAPE DECK BARGAINS “= 
COLLARO ‘STUDIO 
3-SPEED DECK 
Twin-track £10/10/- 
Four-track £14/10/- 


BSR MONARDECK 
e ‘TD2 
Twim-track 7/7 /- 


Four-track -£9/10/- 
Carriage 5/-. ~. 


| eee NO RE RE LE REBT 

BARGAINS ,cAte\32 
PLAYER UNITS: 

SINGLE PLAYERS: Carr..4/6. 

| Model SRP1O 5 guns. 
Model 48F £16/10/-. Carr. 7/6. 
AUTOCHANGERS: 4 speed. Carr. 5/-. 
Latest Model AT:6 with transcription 
arm, plug-in head, ‘mono. 10 gn8., 
Stereo 1] ens. “ Autoslim’’ Model 
£6/17/6. 


a 
BONDACOUST Speaker Cabinet Acoustic 
Wadding (lin. thick approx.), 12in. wide, 
any length cut, 1/6ft., .4/- yard. 

TYGAN FRET (Contem. ‘pat.), 12x 12in. 
Q/-; 12x 18in. B/-; 12x 24in. 4/-, etc. 


Famous American Columbia .(CBS) 
Premier quality tape at NEW RE- 
DUCED PRICES. .A genuine recom- 
mended Quality Tape—TRY IT Brand 
new, boxed and fully guaranteed. 
Fitted with leader and stop foils. 


Standard Double Play 
5in. 600ft. 1,200ft... 


Carriage 7/6. 


13/- 


Sain. 900it. 16/- 1,800it... 87/6 
Jin. 1,200ft. Q1/- 2,400ft... 47/6 

Long Play Post & Pack. per 
Bin. 9008. 17/6 reel, 1/- plus 6d. 


B2in. 1,200ft. 19/6 ea. for additional: 
Jin. 1,800ft. 28/6 reels. 

SPECIAL. OFFER. 3in. Message tape’ 
150ft. 3/9; 3in. L.P. 225ft. 4/9; 3in. 
D.P. 300ft. 6/6; P. & P. per reel 6d. 
TAPE REELS. Mnfrs. surplus 7in. 
2/3; 5iin. Q/-; bin. Q/-; 4in. Q/-; 3in. 
1/8; Plastic -spool-containers, 3in. 1/33 
Sin. 1/9; 5S#in. Q/-; 7in. 2/3. 


ENAMELLED:COPPER ‘WIRE—1Ib. reels 
14g+20g. 2/6; 22g-28g. B/-; 30g-342. 3/9; 
30g-38¢. 4/3; 39g-40g. -4/6, -etc. 
TINNED COPPER WIRE 16-22¢. 2/6 Ib. 
VALVE HOLDERS—Int. Oct. 6d. Nylon 
or Ceramic, B7G, B9A unskirted, 9d, B7G 
BOA skirted ]/-.each; B7G with Can 1/6; 
B9A with Can, 1/9, etc. 

STYLUS REPLACEMENTS. Diamond 
Styli for L.P. or Stereo, for all pop. types, 
BSR, Collaro, Garrard, etc., 11/3 -ea. 
Gtd. 12 mths, SAPPHIRE ditto, 5/3 ea, 
Comp. range in stock, 


Valve line-up ECC85, 
{ECH81, EF89, EABC80, 
EL84, EM81, EZ80. 


Three Waveband and Switched 
Gram positions. Med. 200- 
550 m. Long 1,000-2,000 m. 
VHE/FM 88-95 Mc/s. Philips 
Continental Tuning insert 


high st: 

Thin. 

Vertical pointer, L 
operation. Magic-eye tuning. <Cct, 


8 obm P.M. Spaker only required. 
Jain. R.A. B0/-. 12in, R 


Only a few 
items are 
listed from 
our com- 
prehensive 
stock. 
Write now 
for full 
bargain 
lists, 3d. 


1/3, 31b. 


TRS 


70 BRIGSTOCK RD. 


DE-LUXE RECORD PLAYER 


(ECL86 ‘and 1Z80), -vol., *bass and treble =controls, 
with’8 Bin. 10,000 line speaker. ‘Superb quality-re- 
Contemporary styled two-tone cabinet. - 
charcoal grey and-off-white with matching blue relief, 


1319.6 


7 VALVE AM/FM RADIOGRAM CHASSIS 


Aligned and tested ready for use £13 = 10 - 0 Carr, & Ins. 7/6 


| Complete with 4 Knobs—walnut or ivory to. choice. 
: Recommended Quality Speakers 10in. Rola 27/6. 
.A. with cone Tweeter, 42/6. Carr. 2/6. 


Tel.: THO 2188. Hours 9 .a.m.—6 p.m. 


im KIT 


>) 


r 


EXPANDED ANODIZED METAL. At- 
tractive gilt finish jin.xjin. diamond 
mesh 4/6 sq. ft. Multiples of 6in. cut. 
Max, size 4it.x3it. 47/6 plus carr. 


4 JASON FM. TUNER UNITS 
Designer-approved kits available. 
FMTl. 5 gns, 4 valves 20/-. 
HEMT2, £7. 5 valves 85/-. 
‘JTV ‘Mercury, 10 gns. 3 valves 22/6) 
WITV2. £13/79/6. 4 valves 28/6 
NEW JASON F:M. HANDBOOK 2/6 
48 hr. Alignment Services, '7/6 plus 2/6. 


Condensers—Silver Mica. All values: 
2pF to 1,000pF, 6d. each. Ditto’ 
Ceramics 9d. Tub. 450 v. T.C:C. etc., 
0.001 :mfd. to 0.01 and 0.1/350 v. 9d. 
0.02-0.1/500 v. L/-. 0.25 Hunt, 1/6. 
0.5 T.C.C. 1/9, ete., etc. Close Tol. S/. 
Micas—10%  SpF-500pF -8d.  600- 
1% 2pF-100pF 9d. 
OpF 1/6.. 


ohms 20% 3 and 3W 984,, #W 5d. 
(Midget type modern rating), 1W ‘6d., 
2W Od Hi-Stab. 5% ¥W-3W 64d. (100: 
ohms-1 meg:). Other values 9d, 1% 
Hi-Stab #W, 1/6, 


Electrolytics All Types New Stock 
TUBULAR CAN TYPES 


AVOLUME CONTROLS—5K—2 Meg. 


MIDGET TYPE. iIfin. dia. | : 
41-year. LOG or ‘LIN, ratios, less Sw. 
g/- D.P. Sw. 4/6. Twin Stereo less 
4A Sw. 6/6. Some values with DP Sw. 8/6. 
Specials to order, 


KNOBS—Modern Continental types 
Brown or Ivory with Gold Ring. lin. dia 
Qd. each, 1%in. ]/- each. Brown or Ivory 
with Gold Centre lin. dia., JQd. each; 
ljin. 1/8 each. 

LARGE SELECTION, AVAILABLE 


Height CY 
x 3hin. 
Goldjon brown background. A.C..200/250 v 


Indoor FM aerial 3/6 extra. 


Terms: C.W.O. or C.O:D. :post and :packing 4b. °9d., iLb. 


2/3, Sib. 2/9, 10Ib. 3/9, etc. 
RADIO COMPONENT 
SPECIALISTS “iss 


1946 


, THORNTON HEATH, SURREY 
| p.m, ‘Wednesday. 
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Portable Transistor Sets 


Backed by Super After-Sales Service 


| POCKET FIVE | 


aii ZS 
Covers Medium and Long Waves and Trawler Band, | TTT 
a feature usually found in only the most expensive Be! 


* 7 Stages—5 tran- 1@ 
sistors and 2 diodes, \¥ 


radios. ‘On test Home, Light, Luxembourg and many'@ 
Continental stations were received loud and clear.” 
Designed round -supersensitive Ferrite Rod Aerial 
and fine tone 2%in. moving coil speaker, built into 
attractive black case with red speakergrille. Size 54x 5 
1}x3hin. (Uses 1289 battery available anywhere:) 42 6 

Total cost of all parts now only | P.& P, 

Parts price list and easy build plans 1/6. 


| ROAMER SIX | NEW !! 


+* 8 stages—6 transistors and 2 diodes. 
Listen to stations half a world away with this 5-wave- + 
band portable. Tunable on Medium and Long waves, 
Trawler Band and two Short waves. Sensitive ferrite 
rod aerial and telescopic -aerial <for. short waves. 
Top grade transistors, 3-inch ‘speaker, handsome -case 
with gilt*fittings. ‘Size 74 x 54 x lin. £3 19 6 
Total cost:of-all parts now only Aan 
P.-& P. 3/6. Parts price list-and easy build plans 2)-. 


3)-. | 


TRANSONA FIVE 


* Stages—5 transistors and 2 diodes. 
Covers M. and L. Waves.and Trawler Bands, 
a feature usually found in only the most ex- 
pensive radios. On Test Home, Light, 208, 
and many Continental stations were received 
loud and clear. Designed :round*supersensi- 
tive Ferrite Rod Aeria] and new type fine 
tone super dynamic 2?in. speaker, attractive 
case in-grey plastic with red grille. Size 64x At x L}in. approx. 
(Uses 1289 battery available anywhere) 42 /6 
Total cost of all parts. NOW -ONLY 
Paris price list and easy build plans 2I-. 
* 9 Stages—7 tran- 


| SUPER SEVEN | autors and @ dlipios. 


Covers M. and L. Waves-and Trawler Bands. The 
ideal radio forhome, car or.can be fitted with carrying 
strap for outdoor use. Completely portable— 
puilt-in ferrite rod aerial for wonderful reception. 
Special circuit incorporating 2 RF stages, push-pull 
output, 3in. speaker (will drive larger speaker). 
Size 74x5}x1din. (Uses 9v. battery, available 
anywhere:) 

Total cost of all parts now only 

Pp, & P. 3/6. 


P. & P. 3/6. 


£3.19.6 


Paris price list and easy build plans 2/-. 


[TRANSONA Six | NEW!! . 


+* 8 stages—6 transistors and 2 diodes. 

A top performance receiver covering full M. & L. Waves 
and Trawler Bands. High-grade powerful magnet 
3in. speaker makes listening-a-pleasure. Push-pull trans- 
formers for ample power. ‘Ferrite rod aerial. Many 
stations listed in one evening including Luxembourg 
loud and clear. Attractive case in grey with red grille. 
Size 64x4}x1}in. (Uses PP4 battery available any- 


where.) 
Total cost of all parts 59/6 P. & P. 3/6. 
Parts price list and easy build plans 2/-. 


| MELODY SIX | NEW!! 


* 8 stages—6 transistors and 2 diodes. Our latest 
completely portable transistor radio covering M. 
and lL. waves. ‘Incorporates pre-tagged circuit 
board, 3in. heavy duty speaker, top grade tran- 
sistors, volume control, tuning condenser, wave 
change slide switch, sensitive 6in. ferrite rod aerial. 
Push-pull output. Wonderful reception of B.B.C. 
: Home and Light, 208, and many Continental sta- 
tions. Handsome Horney look pocket size case, only 
64 x 34x 1}in. approx. with gilt speaker grille and hand and shoulder 
Sea Parts price list.and easy build plans 2/-. Total cost of all parts 83.9.6 


ROAMER SEVEN Mk. Ill | 


5 WAVEBAND PORTABLE OR CAR RADIO 
AMAZING PERFORMANCE AND SPECI- 
FICATION. 

* 9 stages—7 transistors and 2 diodes. 

Covers M. and L. Waves, Trawler Band and two 
Short Waves to approx. 17 metres. Push-pull 
output for room-filling volume ‘from rich toned 
heavy duty Sin. speaker. Air spaced ganged 
tuning condenser. Ferrite rod aerial for M. & L. \& 
‘Waves and telescopic aerial for 8. "Waves. Simulated 

hide case with gilt trim.and shoulder and hand straps. Size 9x7x4in. approx. 
The perfect portable and the ideal carradio. (Uses PP7 battery available anywhere.) 


Total.cost of.all.parts NOW ONLY £5 1 9 6 
Parts price list and easy build plans 8/-. Sein! P.& P. 5/6. 


All. components used in our receivers may be purchased separately if desired. Parts price 
lists and easy build plans supplied free with sets of parts or available separately at prices 
stated. OVERSEAS POST 10]- 


RADIO EXCHANGE 


61 HIGH STREET, BEDFORD Phone 2367 


Callers ‘side entrance Barratts Shoe Shop 
Weekdays 9-5 p.m. Sats. 9-12.30 
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specialized 
gas, vacuum 
techniques. 


HIGH CURRENT 
TRANSFORMERS 


| Phase and 3. Phase 


Output currents “of 
hundreds or thousands 
of amperes for Fur- 
naces, Rectifier Sets, 
Heat Runs, Short Cir- 
cuit Testing and other 
uses. 


Examples: 5V300A, 
l0V1,000A, 
20V3,000A, 
_5V6,000A. 


RECTIFIER SETS 


LAGS joo W 150 kW 
AND FIXED OR 

3 PHASE VARIABLE OUTPUT 
1 PHASE & 3 PHASE 
El -Plating, Pl ; 

OS KVA | Wading. | ElectroMagnets: 

TO Carbon Arc, Battery Charg- 

ing and other uses. 

250 KVA 


Plasma Arc Sets and other 
equipment for 

and powder 
Power Control 


TRANSFORMERS: | 2%ser“scthoss."™"er" 
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Variable Output .- 
D.C. Sources 


Low Voltage High Current Rectifier Sets. 


V 64STEP ONLOAD 

OLTMOBILE swith 
AUTO- 

TRANSFORMERS 


Output 1.6% to 100% 
or 125% of input volts 
in 64 steps or 80 steps. 
A control device for 
many loads—resis- 
tance furnaces, rec- 
tifier sets, battery 
charging, anodising, | 
heating and other uses. 
{ Phase and 3 Phase. 
18 Models. 


Output currents from 
20 A to 200 A. 


HARMSWORTH, TOWNLEY & CO. 


2 Harehill, Todmorden, Lancs. 
Telephone: Todmorden 602 


two important books 


Essays in Electronies 


further thoughts by ‘Cathode Ray’ 
M. G. Scroggie, B.Sc., M.1.E.E 


A sequel to an earlier book, ‘Second Thoughts on 
Radio Theory” but widened in scope to include elec- 
tronics. The essays, adapted from the popular Wireless 
World series, are grouped according to subject and 
arranged in a logical sequence. 


42s net by post 43s Id 301 pp. 204 illustrations ~ 


————— 


Microphones 


A. E. Robertson, B.Sc., (Eng.), A.M.I.E.E. 


This is a book intended for the user rather than the 
designer and will prove invaluable to all users of high 
quality microphones whether for broadcasting, public 
address systems or recordings of all types. 


75s net by post 76s 2d 359 pp. 201 illus. 9 pp. plates 


ee ee 


obtainable from leading booksellers 
Published by ILIFFE Books Ltd. 


DORSET HOUSE, STAMFORD ST., LONDON S.E.| 
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AVO REPAIR SERVICE 


Appointed by AVO Limited as main 
distributors and only authorised 
service agent in Northern England 


GUARANTEED REPAIR AND 
GALIBRATION SERVICE WITH 
QUICK TURN ROUND 


NEW INSTRUMENTS IN STOCK 


FARNELL INSTRUMENTS LTD. 


AVO DEPARTMENT, SANDBECK WAY, WETHERBY, YORKS 
Tel: WETHERBY 2691 /2/3 
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A. C. SOLENOID 


= Now fitted with 
stainless steel guides— 
six times the life 
Continuous 32 Ibs. at 1” 
Instantaneous to 16 lbs. 
Smaller sizes available . 
Also—Transformers to 
7kVA 3 phase. 


R. A. WEBBER LTD. 


KNAPPS LANE, CLAY HILL, BRISTOL 5 PHONE 65-7228/9 
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Wilkinsons 


Stn) meal RELAYS 
P.O. TYPE 3000 AND 600 


Built to your own specification 
Keen Prices 

Quick Delivery 
Contacts up to 8 changeover 


MINIATURE SEALED RELAYS SEND FOR LIST 
RELAYS MAGNETIC SOLENOID OPERATED 


24 volts D.C. 4 make and 4 break 10 amp. contacts. 5C/3944. Brand new, 
complete with dust cover, 12/6 each, post 2/-. 


KEY SWITCHES (3 position). 
P.O. * 212. ‘2 Changeover each 
side, 6/6. 

P.O. 198. - 4 Changeover. each 
side, 13/6. 

Other. types available. 

4 Knobs, 6d. Plates, 1/-. 
FREQUENCY METERS. 45-55 cycles per second, 230 volt, 6in, dia. Flush 
Round, Brand new in maker’s box. £10/10/-, post 5/-. 


G.E.C. SINGLE PHASE AC MOTORS 


BRAND NEW powerful motors rated 
at 1/6 h.p., with body size same as 
2 h.p. and for most uses just as effective. 
230/250 v. 1,440 r.p.m. Sleeve bearings, 
very silent. Fitted with thermal 
device giving complete protection 
against overheating, Resilient mounting. 
+ h.p. available with standard 97 6 
foot mounting. Ball bearings, 
107/6. Carriage 6/6. Cge. 6/6 
LEDEX SOLENOID-DRIVEN WAFER SWITCHES. Size 5S. Approx. 24 v. 
with standard size wafers. Available in 4-bank, 14-bank, 24-bank, all 
1 pole, 11-way, also 4-bank, 1 pole 12 way, from 90/-. 
Microammeters, Milliammeters, Voltmeters 
BEST MAKES ~% DELIVERY OFF THE SHELF ~% SEND FOR LISTS 


27in. Moving Coil Flush Round 

@/1 amp:; 0/5 amp.; 0/10 amp.; 0-20 volts; 0/40 volts; 
all at 35/- each. 0/30.amps., 42/6. 

2in. Moving Coil Fiush Round 

0/1 Milliamp.; 0/5 Milliamp.; 0/10 Milliamp.; 0/20 
volts; 0/30 volts; 0/40:volts; 0/5 amp. all at 27/6 each. 
2in. Moving Coil Flush Square. 


CATHODE RAY TUBE. 139 A. 21in., 25/-. Post 2/-. 


RACKS—POST OFFICE STANDARD. 6ft. high with U-channel sides 
drilled for 19in.. panels, heavy angle base. 

SILICON RECTIFIERS. 800 P.I.V.. Suitable for replacements up to 500 
Milliamp., 7/6 each. 

SILICON RECTIFIERS. 200 P.I.V. Up to 70 volts R.M-S. 6 amp.,. 12/6 each. 
SILICON RECTIFIERS. 100 vt. 200 Milliamp. Many uses—operating 
D.C. Relays, building computers. Tested, 2/6 each; 100 for £10. ered 
SILICON RECTIFIERS. 600 P.I.V. 700 Milliamp. S.T.C. RS27AF. 
Specially selected fer precision work. 15/- each. 

TRANSISTORS. OC44 8/-; OC45 8/-; 2S002 15/-; OC71 6/6; OC200 15/-; 
V30-30P 10/6. ; 

THERMAL DELAY SWITCH. Glass enclosed 4 pin base. Switches 6 amp. 
250 volts in 1 minute from 4 volt 1.5 amp. heater. 7/6 each. 

PRECISION SILVER MICA CAPACITORS, 0.1 mfd. 4%, 6/- ea.; 1% 5/- ea. 
TANTALUM ELECTROLYTICS, 50 mfd. 70 volts, 7/6 ea; 140 mfd. 30 volts, 
12/6 ea. Various other values available. : 
BLOWER MOTORS, 200/250 volt and 100/125 volt. Capacitor Type 
2,800 r.p.m. Cylindrical casing 7in. x 7in. x 7in. with open flange each end. 
£12/10/-. 

24 WAY DOUBLE POLE PAXOLIN Wafer Switches. 12/6. Post 1/6. 

21 WAY STUD SWITCH with Metal Cover fitted with Attenuator Resistors. 
25/-. Post 1/6. 

DOUBLE HEADPHONES. High resistance 4,000Q, with Cord. 14/6. 
Post 2/6. 

DOUBLE HEADPHONES with sound powered earpieces and cord. Type 
DHR, 17/6. Post 2/6. Two of these will provide an inexpensive intercom.; 
only twin wire required between. 


ONE HOLE FIXING SWITCHES 
12/- per dozen 75/- per 100 


SINGLE-POLE Double Throw, 3 amp. 250 A.C. 
Can be used as ON/GFF or CHANGE-OVER SWITCH 


L. WILKINSON (CROYDON) LTD. 
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 


Phone: THO 0236 Grams: WILCO CROYDON 
560/171 
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0/1 Milliamp. at 37/6. Postage on all meters 2/-. 


|POWER SUPPLY 


| REQUIREMENTS CALL FOR A ViSUAL 


TRANSISTOR so rrecision INSTRUMENT | 


| TESTER Ea tueslovelaveensiahn, We 


reverse current of diodes. 
PNP and NPN—0~50nA (IuA 
per scale). 
POWER—O~ImA. (20uA. per 
scale). 
«5-200 (5 per scale). 
Bias current— 
(ImA. on PNP and NPN). 
(5mA. on POWER). 


eee 
80.9-0.995 (from p—~) 


Terminals: Spring Sockets & j 
Screw Terminals, 
Meter: 4in. 50uA. moving coil. 


4 Size and Weight: 7x5x3in. 
Model # Q 4.6 Pee 24lb. Powered by pen cells. 
‘SR RAN ST APP TERT PNET EEO 


CONSTANT VOLTAGE TRANSFORMER 


PROVIDES PERFECTLY STABILIZED 
peaerarrivree CONSTANT VOLTAGE FOR ALL LAB- 
ORATORY EQUIPMENT. 


sk NO MOVING PARTS. 3 NO MAIN- 
TENANCE. 4 NO ATTENTION. 


SPEC.: Input: 110 and 240 VAC. 
Output: 240 v. A.C.—50/60 cycles. 
Capacity: 250 VA. 3 
Accuracy: + 1%. Size: 10 x 5 x 7in. 
high. Weight I7lb. Fitted signal 
lamp and switch. 


Complete with lead and plug In Caer 
attractive silver hammer metal 2 6. 
Cas2 with handle, ° ° 12/6. 


}VARIABLE VOLTAGE TRANSFORMERS 


World Famous “SLIDUP” 


* RATED CURRENT 
CONSISTENT AT ALL POINTS 
ALONG THE WINDING. 
Output: 0-260v. Input: 230v. 
A.C. 50/60~. 

Shrouded fully variable trans- 
formers for bench or panel 
mounting. 


2.5, AMD .Jicc. scence £5.17.6 
SA mpinst: sisects. ods £9. 0.0 
10 Amp. ............ £18. 5.0 
20 Amp ....cccs.ees £32.1 0.0 


Model SB10 10 Amp. Ex works. 


PORTABLE 
VARIABLE A.C. 


UNIT DESIGNED FOR 


ENGINEERS WUSE 
INDICATION OF VOLTS APPL.=D 
OUTPUT: 0-260 v. 14 amps. 
INPUT; 230. v. A.C. 50/60~. Wnii 
fitted with fuse, voltmeter, satoty 
indicator, on-off switch and lead. 

Size: 8x 5 x 5in. high, 


price £7 15.0 °.5? 
TRANSISTORIZED 
MEGOHMETER 


NO WINDING! 


PUSH BUTTON TO READ 


500 V.—1,000 MEGOHMS. 


PORTABLE, supplied c/w batteries, probes 
and carrying case. Superb instrument. 


ONLY £19.10.0 °.&?.5/ 


ALL ITEMS EX STOCK 


- KA: Oo 


313 EDGWARE ROAD, LONDON, W.2_ Tel. PAD 2233/4 
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TRANSISTORS 


OC70 .... 5/- 
OC7L iv... B/= 
OC72 .... 8/- 
OC75" «2-5 Ble) OOITL + 
it OC76 6/- | OC204 .... 
Set of eadetient pair ocsL and one OC810 


G.E.C. 
GET115 Audio Transistors, 400/800mW. 
GET573 heavy current switching 20/- each. 
Matched pair 
R.C.A. 
2N410 (1.F.—similar to OC45) 
2N412 (Mixer similar to 0C44) 
Set of two 2N140 and one 2N412 
MICRO-ALLOY 
MAT101, up to 60 me/s. 8/6; MAT121, up to 
120 me/s. 
TEXAS N-P-N 
General purpose 28002 10/-; 28004 O/- 
Collector dissipation 150 mW. Cut-off frequency 
4 me/s. 
Switching, for computer application 2M1304. 
200 mA, D.C. max. Cut-off frequency 5 me/s. 
B.T.H. F 
JTX4B as used in the W/W _ transistorised 
ignition system 6/6 


OC78. .... 
Oc78D.. 

OC139 .... 
OC170 .... 


8/6 


6/- 


MINIATURE SILICON JUNCTION 
POWER RECTIFIERS 
LUCAS DD058, 800 p.i.v., 500 MA....... cee eens 
MULLARD BY100, 800 p.i.v., 400 mA 
MULLARD BY Z10, 800 p.i.v., 6 amps. max. 


WIRELESS WORLD 


NUVISTORS 
2CW4 or 6CW4 
6DS4 15/-; 7586 22/6; 7895 22/6; Bascs 2/9 


CATHODE RAY TUBES 


SAREE rte 
3EPP7 

STEY css 
DOR Boia sts 

Ly ik erect itary 
5SP7 4.5. 
SUPT ees 
TBRE oe) AB: 
JOUP21. = 


VCRI39A.. 
VCRO517B.. 
VCR517C... 40/- 
VCR522 .. 45/- 
CV2205 .. 60/- 


25/- 
40/- 


0/~ 
MF31/55 ..250/- 


MAGNETRONS 
4J52A .... £25 | M521 .... £35 
£5 | 120 . £25 M551 .... £25 
£3 | JP9-7A £12/10 
JP9-7D £15 
JPT9-60 .. £40 
JP9-80.... £25 
JP9-250 .. $25 
JP9-15.. £12/10 


2IBE-...- 
2342.... 
2348 
2350 
2554 
2556 
3331 
4331 


M508 .. 
4735 MB18 . QK338.. 
4550 M5184 CVv1866 .. £15 


C.W. Packaged Magnetrons JPT9-01. Micrometer 
tuned from 9,150 to 9,600 me/s. Output 11 watts £60 


£12/10 
owes 


VOR iaS ~ 60/- ; 


» £60. 
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ZENNER DIODES 
2.25 watts + .3 vy. tolerance: 
VR425 (4.25 v.); VWR475 (4.75 ¥.); VR625 (5.25 v.); 
VR575 (5.75 v.), all at 6/6 
2.25 watts + .6 v. tolerance: 
VR626 (6.25 v.); A (7.0 v.); VR9B (9.0 v.), all at. 
VRIOB (10,0 v.), a 


SIGNAL DIODES 


6/6 
a- 


Gold bonded switching diodes HG5008 for computer 
application 2i- 


V235A/1K 810 
V246A/1K £10 
VA220E .. £35 


FULLY GUARANTEED TOP QUALITY 


AH211A 
240/- 
ies 400/- 


12A6-3/- 
12AH7 5/- 
12AH8 11/- 
12AT6  4/- 
IZAT7 3/- 
12AT7WA 


12AU6 
12AU7 
12AV6 
12AV7 
12AX7 
12AY7 
12B4A 
12BA6 | 
12BE6 4/6 
12BH7 6/- 
12BY7 10/- 


| ZA 59/- 
5Z4GT  8/- 
6/30L2 10/- 
6A6 6/- 
6A7 —-10/- 
6A8 g/- 
6A8G 
6AB4 
6AB7 
6AC7 
6AF4 
6AG5 
6AG7 
6AH6 
6AK5S 
6AK5W Bi. 


12J5GT 3/- 
12I7GT 3/6 
12K7GT 9/- 
12K8 10/- 
12Q7G  4/- 
12Q7GT 5/- 
128A7 = 
12807 3/6 


4/6 
6SL7GT 4/9 
68N7GT 4/6 


i 
230A BO 128K7  5/ 
2042 128L7GT 


2043 7/6 
12SN7GT 
16 


2046 
2050 2 
2051 128Q7 10/- 
2052 128R7 5 /- 
2D21 128Y7 6/- 
2822 12v4 3/6 
2824 13D3.-—s 6 /= 
19AQ5 5/- 
19BG6G 7/- 
20F2 
20L1 
20P1 
20P3 
20P4 
20P5 
24B1 


3B7__—s 4/6 
3B24W 12/- 
3045 30/- 
3CX100A5 


25Z6GT 8/6 


Q 6 
pis tia y te 27M1 60/ 


384 5/- 
3Vv4 5/6 
4B32 80/- 
4D1 4/- 
4E27 60/- 
5D21_ 70/- 
5RAGY 9Q/- 
5U4GOB 
5U4GB  6/- 
5V4G OB /- 
5Y8GT 5/- 
5Z3 6/- 


10P13 12/6 
10P14 12/- 
11D3.. 9/- 
11D5—s7/- 
11E2 20/- 
11E3 95 /- 


12/6 
35A5  11/- 
35L6GT 6/6 


When ordering by mail, please add 2/6 in £ to cover handling and postage. 
WE WISH TO BUY VALVES, KLYSTRONS, MAGNETRONS, 


EAC91 
EAF42 
EBC33 


5517 
5654 
5663 
5670 
5686 
5687 
5691 
5696 
5702 
5718 
5725 
5726 
5727 
5749 


35W4 5 /- 
35Z3 10/- 
35Z4G OB /- 
35Z5GT 6/- 


5/6 
150B2 12/- 
150B3 /=- 
220TH - 5/- 
225DU 10/- 
301A 
416B 
T05A 


216 
ECF82 7/- 
ECF86 11/- 
ECH21 9Q/- 
ECH35 10/- 
ECH42 7/- 
ECH81 6/- 
ECH83 4/' 
ECL80 
ECL82 
ECL83 
ECL86 
EF22 
EF36 
EF55 


8 
DAC32 8/- 
DAF91 4/6 
DAF92 6/- 
DAF96 5/6 
DET23 60/- 
DET24 70/- 
DF33 


7 22/6 
8013A 380/- 
8020 20/- 
9002 5/6 


9003 8/- 
9004 2/6 
9006 2/6 
A1820 20/- 
A2087 17/6 
A2293 17/6 
AC/TH1 


14/- 
AC/P4 7/6 
AC5/ 
PENDD §8/- 


ACT22 
240/- 


10/- 

EF183 © 7/- 

EF184 7/- 

E8sco 15). EFP60 10/- 

E90CC 12/- 9/. 
E9200 " 7/- 
EMH 12/- 
E1800010/- 
E180F 15/- 
E1810010/- 
4/- EA650 | Q/- 

5514-5 O/- EABC80 6/- 


etc. 


BLA0 
EL81 
ELS3 
EL84 
EL85 
EL86 
EL90 
EL821 
EL822 
EM31 
EM34 
EM80 
EM81 


KT44 5 
KT61 12/6 
KT63 6 /- 
KT66 15/- 
KT81 17/6 
KT88 20/- 
KTW61 %7/- 
KTW62 7/- 


NR88 12/6 
NSP1 95/- 
NSP2 929/- 
OCP71 24/- |- 
ORP12 

12/6 
ORP60 


12/' 
P41 8/- 
PABC80 7/- 
PC86 19/- 
PC88 19/- 
PC97 «8/6 | 
PCC84 5/6 
PCCS5 4/= 
PCC88 10/- 
PCC89 10/- 
PCC18910/- 


6 
Q883/3 8/6 
Q81200 12/- 
QV03-12 


10/- 
QV04-710/- 


G24EH_ 15/- 


G150/2D 
10/- 
GC10/BS POF80210/- 
PCF80613/- 


25/- 
6C10/3B PCL81 
25/- | PCL82 
GC10/4B 


PCL83 
20/- 
GD86Ws 


PCL84 
10/- 
GS10C 30/- 


$130 12/6 


PCF80110/- | 8130P 15/- 


PCL85 
PCLS6 9/- 
PEN4A 9/6 
PEN45 6/6 
PEN45DD 

11/- | TP2620 7/6 
PEN46 6/-| TT11l  3/= 
PEN2204 


[= 

PEN383 
10/- 
PENS84 9/= 
PEN453DD 


9/6 
PENDD/ 
4020 7/6 
PL36 G/- 
PL38 16/- 
PL81  /- 
PL8S2 5/6 
PL83 «6 /- 
PL84 6/6 
PL500 13/- 
PM84_ 10/- 


HY90 
KT2 

KT80 Q5/- 
KT41 “9/6 


MINIMUM CHARGE 1/6. 


Please offer us your surplus stock. 


zZ. & I. AERO SERVICES LTD. 


RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. 


Tel: LANgham 8403 


Please send all correspondence and Mail Orders to OUR NEW ADDRESS OF HEAD OFFICE AT: 
44a WESTBOURNE GROVE, LONDON, W.2. Tel: PARK 5641/2/3 


(No personal callers are served at 44a Westbourne Grove except genuine trade orders.) 
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Zz. & I. AERO SERVICES LTD. 
Head Office: 44a, Westbourne Grove, London, W.2 


Cables: ZAERO, LONDON 


A.R.B. Approved for inspection and release of electronic valves, tubes, klystrons, etc. 
RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 
Please send all enquiries, correspondence and Mail orders to Head Office 


el.: PARK 5641/2/3 


’ 


. KLYSTRON. POWER SUPPLY UNITS 
Z Type 698 


Fully regulated and stabilized rack mounted (19in.) 
mains operated power unit providing the following 
facilities: 

Cathode volts—1.0 kV. to —2.4 kV. 

Grid volts 0 te —200 yv. 

Reflector volts 0 to —500 v. 

Cathode current 18 mA. max. 

H.T. supplies 4.0 v. to 1.4 A 
INTERNAL GRID OR REFLECTOR MODULATION: 
Square wave: 2-4 ke/s., 70 v. peak-to-peak, 
Sawtooth 150-600 c/s; 0 to 30 v. peak. 

~PRICE, fully overhauled and guaranteed, £65. 
Packing and carriage £2. 


VARIABLE AUTO-TRANSFORMERS 
Type B-2 
Input 230 y. A.C., 56-60 c/s. Output adjustable from 
0 to 260 vy. at a maximum current of 2.5 amps: Scale 
graduated in volts, Dimensions: 54in. dia. x 4fin. bigh. 
Fixing: Three .2in. dia, holes on a pitch ctl of 5Zin. 
dia, PRICE, DYANG: HOW wis erieicle'n siecle «0.0 £519 6 
Packing and-~carriage 1i/6. 


MARCONI TF-801IA SIGNAL 
GENERATORS 


Frequency range 10-300 Mc/s. in four overlapping bands 
calibration accuracy +1%. Output 200 mV. max. into 
75Q. Calibrated step attenuator 0 to —100 dB in 1 dB 
steps. Internal sinewave (up to 80%) and square wave 
(50-50) modulation at 400, 1,000 and 5,000 c/s, Provision 
for internal modulation. Power requirements 100-130 
and 200-250 vy. A.C. Fully overhauled and guaranteed. 
PRICE £85 0 0 


MARCONI TFI44G ‘‘STANDARD ” 
SIGNAL GENERATORS 


Frequency range 85 Mc/s. to 25 Mc/s. Incremental 
frequency control. Calibration accuracy +1%. Output 
voltage continuously variable from luv. to 1 v. Internal 
| modulation 400 c/s up to 75%. Output impedance 109 
and 52.50. Fully overhauled and guaranteed, complete 
with R.F. lead with Dummy Aerial and Mains Lead. 
£85 0 0 
These Signal Generators can also be fitted with two extra 
coils to extend frequency range to 15 ke/s—85 ke/s 
at an extra charge of £19. As the tuning dial does not, 
cover these frequencies, calibration charts are supplied 
which should be read in conjunction with logging scale 
on the tuning dial. y 
Packing and carriage £1/10/-. 


4 


MARCONI TF338B VARIABLE 
ATTENUATOR 


Characteristic Impedance 6000. Internal/external 
termination. Range 0 to 105 dB obtainable by means of 
slidewire attenuator 6-25 dB and 4 steps of 20 dB each: 
Frequency response 0 to 105 dB within .2dB. Maximum 
input 2 watts £20 0 0 


GENERAL RADIO LR.2 COMBINED 
HETERODYNE FREQUENCY METER 
Ae CALIBRATOR EQUIPMENT 


Frequency range 160 ke.-60 
me. and 0-5,500 e/s In 
the latter range, the instru- 
ment will also work an audio 
-oscillator with an output of 
3 v. into 600 ohms. Precis- 
ion 100 ke. crystal accurate 
to + I cycle drives.a multi- 
vibrator providing check- 
points at 100, 20 and 10 ke. 
Direct reading interpolator 
indicating the different 
frequency between the 
measured signal and the 
wavemeter setting. Power 
lies 120; v. A.C: 

ice ....-- £110 0 0 
Packing and Carr. £3. 


“es WEE ” 


Complete with case 


EVERSHED 250 V. 


Perfect condition. 


MEGGERS 
£1410 0 


THOMSON VARLEY POTENTIAL 
DIVIDERS 
Iron-inductive 4-decade potential divider with total 
resistance of 70,000Q. Maximum input voltage 300 V. 
Built-in galvanometer IvA F.S.D. $45. 


METERS a 


PHILIPS FIRST-CLASS MIRROR SCALE 
I mA. D.C. MC METERS 


Square flange 4.6in. x 4.6in. 
Scale length 
Body 3.8in. dia. x 
Hin. deep. Calibrated 0: to 
LmA. PRICH........... 65/- 
Other calibration supplied at 


flush mounted. 


4in. 


an extra charge. 


A 5 a 


MINIATURE METERS 
GENERAL BLECTRIC Iiin. 


\ 
x RP } Round flush. clip mounted 
i SES 4 Moving Coil Meters: 
My yt Wy teks, WHEL. ess gases 30/- 
tii" i 25 mW TES oe. cect 25/- 


75, 100; 150 mA. D.C... 
“ INTERNATIONAL” SUBMINTA- 
TURE “PENNY SIZE” METERS 
lin. Round Flush ring nut mounted. 
500uA. F.8.D,, Calibrated 0 to ImA, 
22/6. 


20/- 


RADIO FREQUENCY THERMO- 
5; COUPLE METERS 


200 mA. 2in.. Round, plug-in.......0ccceece eee 12/6 
350 mA. 2in. Round, plug-in...... shgaaraveisielePevenele 12/6 
1 amp. 2}in. Round, projeeting...... ara (are: anal oie et 15/- 
2.5 amps. 2in. Round, panel mtd..... ens eee 25/- 
2.5 amps. 2in. Square, flange...............--- 25/- 
3 amps. 2in. Round, panel mtd........... Win iolescha 25/- 
3. amps. 2in. Square, flange .......cecscessees 25/- 
4 amps, 2in. Round, flange ............ mItstete sire 20/- 
10 amps. 23in. Round, flange......... Gore hona 23/6 
15 amps. 2}in. Round, flange....... rel eistalatelere -- 22/6 
‘D.C. MOVING COIL METERS 
50uA 2tin. Rd. Proj. Weston 820 ............ 45/- 
LOO A Bein. Wa, WIGEH 01.\. 6). se sinsineinis » sislcserivins 35/- 
20044 2in. Rd. Flush Triplet ........-+.seaee 35/- 
200A 2in. Rd. Flush sealed, calibrated 0 to 30% 25/- 
ZOO A Ahi Ra. PH isc ciel nsenie cede wes 35/- 
500WA 14in. Square Flush, Cal. 0-100 .......... 30/- 
500A 2in. Rd: Flush Victoria ».......¢...-.0. 15/- 
500A 2in, Rd. Flush, nut fixing, Turner Type 909 30/- 
500A 2in. Rd. Flush, De Jur, calibrated 0-15 and 
O2G0 0K Vel Sherine seen haan ee sao ere 25/- 
500-0-5004A 34in. Rd. Flush, calibrated 50-0-50, 
Western Electric, secondhand .........+.+.- 27 /- 
1 mA. 2in. Round Blush HEWIEGs ses art chee patare lop aiote 30/- 
1 mA. 2in. Round Flush sealed, calibrated 
028 /30( S00 si soe ces arenes! st Osicra cna See siete y erclale 25/- 
ImA. 24in. Round Flush Clip Fixing, metalclad . 30/- 
1mA, 24in. Round Flush, clip fixing, supplied with 
iINGSGiRGUATC BANEE Sia. s15)\0/p 0/0.2c0slste viclvis ino stv eieiee 80/- 
ImA. 2#in. Round Flush ............ Walaciety ies 35/- 
mA, 24in: Square Blush) cess pe ciais viaeleis vise ccis ap 
0/- 


1mA. 4 x 3in. Rectangular Flush, G.E.C. ...- 
10 mA. 2in. Round Flush, G.E. ... * 
25 mA. 2in. Round Flush 
30 mA. 24in. Round Flush 
50 mA. 2in. Square Flush, Weston 
50 mA, 24in. Round Flush, Everett Sr: 
75 mA. 2hin. plug-in, Sifam. . : Si ciaiataiebe it fete 
100 mA. idin. Round Flush, Hobut . aiseleias AS poor 
100 mA, 2tin. Round Flush 
150 mA. Qin. Flush Square 
150 mA, 24in, Flush Round 
200 mA, 2in. Round Flush 
200 mA. 24in. Round Flush 
250 mA. 24in. Round Flush 
300 mA. 24in, Round Flush 
500 mA. 2in. Round Flush 
500 mA. 24in. Round Flush 
1 A 2in. Round Flush ... 
LA, 24in. Round Flush 

2 A. 2in. Round Flush ..... 
2 A, 24in, Round Flush 
3 A. 24in. Round Flush 
BS Ap 2Bin’ Bound: BSH! osiacc ceca vcs clecee cee 
10 A. 2fin. Round Flush ............. 
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TANGENTIAL BLOWERS 
230 v. A.C. motor driving 2}in. dia, x Tin. long, Centri- 
fugal blower. Outlet size l4in. x Tin. Suitable for 
cooling and ventilating interiors of electrical equipment 
or for blowing hot air when used in conjunction for 
ordinary fire elements. Two bolt mounting. Brand new. 
35/-.. P.Pz 7/6: 


MULLARD LOW FREQUENCY 
DOUBLE BEAM D.C. OSCILLOSCOPE 
TYPE 
This double beam oscilloscope uses single beam tube and 
an electronic beam switching circuit. It had been designed 
to eater for requirements of servo control, vibration 
analysis 4nd medical applications, Short ‘persistence 
tube with long yellow after glow. Time base from .3 
millisec to 10 sec. ‘ X” trace expansion. Two separate 
A.C./D.C. amplifiers, calibrated in steps from .1 mV. to 

1000 v. Mains operation. 
caer NEW, with manual £60. Packing and carriage 
0/- 


LARGE CAPACITY ELECTROLYTICS 
8,000uF. 50° v. 6/-; 20,000uF. 25 v. 8/-; 25,000uF. 25 v. 
8/-; 39,000uF. 10 v. 10/-. 


at 


R.P.M. ENDICATOR KIT 
Radio-Altimeter Indicators. with meving coil movement 
of 5 mA. F.S.D. easily convertible to accurate engine 
R.P.M. indicators. Supplied complete with parts. re- 
quired for conversion, and detailed instructions. Suitable 
for 4-cylinder engines with 12 y. electrical installation. 


45/-... P.P. 5/-, 


POST OFFICE TYPE ELECTRO- 
MAGNETIC COUNTERS 
4-digit non-cancelling type Standard, 1 x 14 x 


5in., 2,300Q coil, secondhand. ..... 022. 2...66 5/= 
penetra 1 x 1 x 3tin., available in 500Q and 
2,300 coils. Secondhand ~...........2..05 6/6 


Miniatuse 1 x 1 x 3hin., £10 coil, 6V opera- 
NIOTIS EW va) «el oveise. acai Talore niaseioal tears Sree etre 8/6 


EX-AIR MINISTRY DIMMER SWITCHES 
1090 ohms 24 yolts G/= per dozen. P.P. 1/-. 


' 


ACOS MIC 60 
CRYSTAL MICROPHONE 
Lightweight plastic body, supplied complete with 
microphone cable. No stand or supports available. 
Plug 3/6 each 


fin. LOUDSPEAKERS 
High flux magnets, 3Q speech coil, 12in. cone 
with small central tweeter cone.............. 


BRAND NEW POST OFFICE RELAYS 


TYPE 3000 
DOO DEB antes cctie ase caine -. 10/6 
HOO at MOON ei sed ae oe ea SE nie oe 12/6 
CAC Votan hdl is Ne aes Bene fe IN co] 10/6 
SiS00 Gs, SMP STB oie lec sree en’ rs otal Messe acg 12/6- 


POST OFFICE RELAYS, TYPE 3000 


Reclaimed from equipment. 


100-+-100'+-3000, IM+1 C.O... 0... cece eens vib 
200.0) 0 5G. Ob se EMD O80 ne. Brcivvesteeiaorsiele otha oleic aes 6/6 
200:0) -F-400.0- (NS) TIME Bo aic.. s acleiciee sic s 6/6 
£0000). 2M =} 4M before Bj. <) ...sis.ee cles ec ave T/- 
ZOOL) 5 EB tarot crarerorere Aaitialeseralaivtelasdisiors vight escere tt 6/- 
O00 BN UBL wiajeresesn Sesrsuerttenasearic eis crainmiolssers epee eeaie 6/- 
OPEN TYPE MINIATURE RELAYS 
*S)1G., 200.0), -IM, heavy duty... 0 see emenes 6/- 
PSI ATONDE 2, Ol Okccicaisa sat terior a. hs ates 6/- 
*Allied Control A102817, 759, IM, 12 v......... 1/6 


RBM. 55257 270, UM 12 vi. ie ce thee cod 
R-B.M. 55528, 1800,,-6M, 240v. oc... oe wee wns 
R.B.M. 55530, 130Q, 3M + 1 C.0., 24 v 
*Reclaimed from equipment. The remaining relays 
are brand new. 


BRAND NEW SEALED RELAYS 
Advance G8755-1Y, 65+4-5,000@, 1M, 15 v....... 


Advance F8949-ITY, 2x 16,0000, 3B, 24 v....... 
Advance C8940-1, 2500, 5B, 12.5 v...........5- 
R.B.M. 22240-4, 2000, 6M, 12 v..........0..0% 
Elect. Spec. T-162F1, 10,0009, 1 C.0., 48. v.... 


Advance E8904-1, 3009 2.C.0. 12 v............. 
Potter Brumfield MH1769, 3609, 2 C.0. Be 


BRAND NEW VALVE VOLTMETERS 
E 7555/2 


Measuring range 0.1 to 15,000 D.C. or peak A.C. in 
seven ranges from .5 vy. to 15,000 F.S.D. 
A.C. frequency response: 
Probe input: .5 to 50 v. F.8.D.—40 c/s. to 1000 me/s. 
Panel input: .5 to 500 F.8.D.—40 e/s. to 6 me/s. 
1500 vy. to 15,000 vy. F.8.D.—40 to 60 c/s. 
Power supplies: 110 to 120 v. and 200 to 245. A.C, 
Accurately calibrated large Mirror Scale Meter. 
Dimensions: 9} x 123 x 83in. Weight 201bs. 
PRICE, brand new, complete with probe and instruction 


manual £17. P. & P. 15/-. 
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Equipment which makes automatic control an economic 
proposition even on. short production runs is described 
in July INDUSTRIAL ELECTRONICS, now on sale. The 
system enables the ‘ programme’ to be varied readily 
and the amount of control to be expanded or con- 
tracted as required. This is one of many articles 
showing how electronics can cut costs and increase 
productivity in all kinds of industrial processes. 
INDUSTRIAL ELECTRONICS is vital to ali who must use 
electronic techniques to meet ever-increasing com- 
petition. Other articles in the current issue are 
summarised right; August issue will contain an article 
on Industrial Telemetry, 


ILIFFE ELECTRICAL PUBLICATIONS LTD., DORSET 
HOUSE, STAMFORD STREET, LONDON, S.E.1. 


Please supply INDUSTRIAL ELECTRONICS monthly. 


I enclose 12 months’ subscription of £3 (Overseas £3 10s, 
U.S. and Canada $10.00). 


POST TODAY 


- 
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SEQUENCE 
ONTROL 
OF 
MAGHINE 
TOOLS 


Desesaee electronic apparatus to minimise chances of the 
operator making mistakes. 


The Electronic Counter 

Principles and applications of electronic counters—now 
widely employed for many uses ranging beyond counting 
of objects. 


Protecting Aircraft Distribution Systems 
A simple system for bus-bar protection, developed to avoid 
expense and weight of conventional methods. 


Digital Techniques in Industry 

Data-handling equipment for a high-speed wind fennel: 
demonstrating transference of chart recorder output to 
punched paper tape, for feeding to a computer. 


INDUSTRIAL 


ELEGTRONICS 
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CLASSIFIED ADVERTISEMENTS. 


Rate 9/- for 2 lines or less and 4/6 for every additional 
one or part thereof, average lines 6 words. Box Numbers 
2 words plus 1/-,_ (Address replies: Box 0000 c/o ‘Wireless 
World,” Dorset House, Stamford St., London, §.E.1.) Trade 
discount details available on application, Press Day September 
soem Friday, August 14th. No responsibility accepted 

ors. 


s TIONS VACANT 


R410 & Television Testers. 


FOR City Factory; good rates up to 7/6 per 
hour; five-day week. 

APPLY to Personnel Manager:— 

ALBA (RADIO & TELEVISION), Ltd., Taber- 
nacle St., London, E.C.2. [0012 


SCENTIFIC CIVIL SERVICE. 


EXPERIMENTAL Officer Class, Autumn, 1964, 
Recruitment. 

CAREERS in Science and Technology are 
offered to men and women with qualifications 
in Mathematics, Physics, Chemistry, Biology, 
Meteorology, Engineering and Geology as 
Assistant Experimental Officers and Expen- 
mental Officers, in Government Scientific 
Establishments. 

QUALIFICATIONS: University Degree, Dip. 
Tech., H.N.C., etc., and candidates under age 
22 may offer lower qualifications (minimum: 
G.C.E, “‘A” level in two scientific or mathe- 
matical subjects). ) 

SALARY and age limits: Experimental Officer 
(age 26-30) £1,199—£1,474. Assistant _Experi- 
mental Officer (ages 18-27) £505 (at 18)— 
£884 (at 26 or over)—£1,085. ; 
SALARIES supplemented in London area. Aid 
given for further education. Promotion pros- 
pects. Pensionable pcsts. aes 
APPLICATION forms and booklet from Civil 
Service COmmisslun, Cavie Kow, London, W.1. 
Please send postcard quoting S/579-580/64. 
Closing date llth September, 1964. (Further 
recruitment in Spring, 1965.) [2913 


pa OVERSEAS CAREER WITH 


INTERNATIONAL AERADIO LIMITED. 

TO meet the requirements of constant growth 
and expansion we invite applications from tech- 
nicians and engineers for an overseas Career in 
Nortn, West and East Africa, the Mediterra- 
nean area, the Caribbean, the Arabian Gulf and 
the Far East. If you have recently completed 
service in a trade such as Ground Wireless 
Fitter in the R.A.F. or Radio Electrical Artifi- 
cer in the Royal Navy or have other experience 
in the maintenance of HF and VHF communi- 
cations, RTT and navigational aids, we should 
be interested to hear from you. Successful 
candidates would normally spend six weeks at 
our Radio Training School, Southall, Middle- 
sex, before proceeding overseas, but in some 
cases staff with suitable qualifications and ex- 
perience may be offered immediate posting. 
Overseas staff receive a tax-free salary wita 
married and child allowances if appropriate 
and accommodation, bachelor or married, is 
provided free; other benefits include- generous 
U.K. leave and membership of an excellent 
Pension and life assurance scheme. 
WRITTEN applications, please, to pre 


_ Officer, 40, Park St., W.1. 


Leer. OF STRATHCLYDE, formerly 
THE Royal College of Science and Techno- 


logy. < 
TELEVISION Studio Senior Technician. 
REQUIRED, responsible for maintenance ani 
repair of Television Studio Equipment. Ex- 
perience in film and television work essential. 
Salary in the range £810-£1,010 plus supple- 
mentation according to qualifications. Appli- 
cations giving names of two referees to the 
Buildings Officer, 204 George Street, Glasv> | 
C.1. [2912 


Pate Engineers, Post Office. ~ 


11 PENSIONABLE posts in London and Pro- 
vineces for mechanical, electrical and electronic 
engineers to develop and design communications 
systems and postal service equipment. 
QUALIFICATIONS: Degree or Dip. Tech. in 
engineering or physics or, exceptionally, very 
high professional attainment. Final year 
students may apply. 

SALARY (Inner London): £850-£1,748.  Pro- 
motion prospects. ; 

AGE: At least 21 and normally under 35 on 
31.12.64. _Some extensions for. service in H.M. 
Forces or Overseas Civil Service. 

WRITE (preferably by postcard) to Civil Ser- 
vice Commission, Savile Row, London, W.1, 
quoting S/322. [2914 


| Repeats 8 Technicians required- in the 
research laboratories of the department 


“of Physics. There are good prospects in an 


expanding department for technicians with 
good practical ability, and interest im elec- 
ronics, radio-activity, vacuum techniques or 
biophysics. Day release for_a suitable training 
course could be arranged. Salary within range 
£610 (at 21 years)—£910 per annum. Applica- 
tion forms from the Superintendent of Lahbora- 
tories, Department of Physics, Chelsea College 
of Science and Technology, Manrea Rd., Lon-- 


oan = Our Company is continuing to expand at our 
atone: Chessington, Surrey and Farnborough, Hants, 
RTRON locations and orders are well-in excess of forecasts. 


: 
fe 
ch 
SOL 
BP ts: 
s, 


. 


. As a result, we have stepped up our production 


seit i programme and'now require for both sites a number 
‘ of additional 


TEST ENGINEERS 


for fault-finding and testing on a wide range of electronic equipment which include 
Stabilised Power Supplies, Oscilloscopes, Digital Instruments; Servo Equipment, 
Analogue Computers, Radar Simulators and Data Logging Equipment. 


These positions are on our permanent staff with commencing salaries up to £21. 5. 0. 
per 40-hour week and other conditions of work amongst the finest in the country. 
Applications would be particularly welcome from men with a wide experience in this 
field of work, but consideration will also be.given to applicants with less experience in 
this field (e.g., Radio/T.V. Service Engineers) with a view to their joining one of our 
short training courses on full pay prior to appointment. - Interviews will be arranged 
to suit the convenience of applicants and travelling expenses will be paid. ~ 


Please write, giving brief details of experience, etc., indicating preference of location, 
to:— f 
D. G. W. FRASER, Personnel Officer, 
THE SOLARTRON ELECTRONIC GROUP LTD., 


Cox Lane, Chessington, Surrey. 


Tel. LOWer Hook 5252. 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
WINDSCALE AND CALDER WORKS 


INSTRUMENT MECHANICS 


Windscale and Calder Works require experienced men with knowledge 
of electronic equipment and/or industrial instrumentation for fault diagnosis, 
repair and calibration of a wide range of instruments used in nuclear reactors, 
radiation laboratories and chemical plant. ‘This work involves the main- 
tenance of instruments using pulse techniques, wide band low noise ampli- 
fiers, pulse amplitudes analysers, counting circuits, television and industrial 
instruments used for the measurement of pressure, temperature and flow. 


Men with at least five year Services, Industrial or Commercial background 
of radar, radio, television, industrial or aircraft instruments are invited to 
write for further information. 


Rate of pay £14/5/- rising to £15 per week. 


Married men living beyond daily travelling distance will be eligible for 
housing. A lodging allowance is payable whilst waiting for housing. 


Write for details, quoting reference BP.195 to:— 
Works Labour Manager, U.K.A.E.A., 
Windscale and Calder Works, Sellafield, Seascale, Cumberland. 
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CHANGE TO COMPUTERS! 


..C.T. have excellent 


opportunities for electronics engineers 


This is a chance for electronics engineers 
to develop a full working knowledge of 
the most advanced electronic computers 
made in this country. We want experienc- 
ed men (aged 24 to 32) to work as Field 
in the London and home 
counties area. These are permanent 
positions with good salaries and real 
scope for advancement. Holidays, sick 
pay and retirement schemes are unusually 


Engineers 


good. 


YOU NEED THESE QUALIFICATIONS 


An understanding of the effects of elec- 
trical and electronic wants on complex 
mechanisms. 

Experience in servicing pulse technique 


equipment. 


A National Certificate (Electrical) or City 
and Guilds Certificate in Telecommuni- 
cations would be an advantage. Applica- 
tions from men with experience of radar 
in H.M. Forces will be welcomed. 


If you are interested in a rewarding career 
with I.C.T. please write giving full details 
of education, qualifications and experi- 
ence quoting reference F.E.3 to Per-= 
sonnel Section, Field Engineering 
Division, International Computers 
and Tabulators Limited, 85/91 Upper 
Richmond Road, Putney, London, 
SW15. 


SALARY on scale £630-£1,250 with additions 


for qualifications and training. Placing cn 
scale dependent on approved teaching and in- 
dustrial experience. ae 

FURTHER particulars and application forms 
from Registrar, Bristol Technical College, Asn- 
ley Down, Bristol, 7. Please juote ref. no. 
T64/31/1. [2695 


V service engineer required, good pav, 5- 


day week, 3 weeks’ holiday with pay.— 
Singer’s Radio, Ltd., 261, Harrow Rd., Lon- 
don, W.2. Cunningham 0707. {2897 


AR DEPARTMENT, 33, Central Work- 

shop, Reme, Newark, Notts. . 
TELECOMMUNICATIONS mechanics for over- 
haul of wireless equipment, starting range of 
pay £12/6 to £13/8; progression beyond this 
according to service and qualification; five- 
day 42-hour working week. opportunities for 
external training and promotion.—Apply to 
Officer Commanding, 33 Central Workshop 
R.E.M.E., Lincoln Rd., Newark, or local office 
the Ministry of Labour, quoting reference 
33/CW/1. [0167 


gases radar/radio engineers and mech- 
anics required with specific workshop 
experience in one or more of the following: 
X Band Radar, V.H.F. and A.D.F.; 42-hour 
week (40-hour week commencing Ist October) ; 
salary according to ability, pension scheme, 
overtime and bonus system.—Apply: Managing 
Director, Air Transport (Charter) (C.I.), Ltd., 
Willow Rd., Poyle. Trading Estate, Colnbrook, 
Slough, Bucks. The inexperienced need not 


apply. 


SOLART 


Our expansion programme for 1964/65 has produced orders that can give a considerable 


degree of long term stability to our staff. 


We should welcome applications from experienced electronic Prototype Wiremen, who 
are able to work from circuit diagrams and often from engineers’ sketches. 


We can offer: 
@ 40-hour week 


@ Non-contributory Pension and Life Assurance Schemes 


@ Excellent modern working conditions 


e Salary range £15—£18.5s.0d. per week according to experience. 


Applications should be sent to: 
Ss. H. FOTHERGILL, PERSONNEL OFFICER 
THE SOLARTRON ELECTRONIC GROUP LTD., 
VICTORIA ROAD, FARNBOROUGH, HANTS. 


THE MINISTRY OF DEFENCE 
(ARMY DEPARTMENT) invites 
applications for interesting Grade V 
Engineering appointments in the 
BRITISH FORCES BROAD- 


CASTING SERVICE overseas in 
Aden, Benghazi, Tobruk, Tripoli 
and Cyprus. 


DUTIES & QUALIFICATIONS 


Operation and maintenance of MF, 
HF, VHF, Transmitters, Studio 
equipment and generating equip- 
ment. Appropriate ONC, City & 
Guilds, or equivalent qualifications 
are necessary. 


-SALARY SCALE (under review) 
for Grade V staff is £739 to £1,039 
p.a. In addition generous non- 
taxable Foreign Service Allowances 
are paid according to location. 


For further details and Application 
Form please write to; 


The Director 

British Forces Broadcasting 
Service 

Kings Buildings 

Dean Stanley Street 

London, S.W.1. 


Closing date 10th August, 1964. 


C= ELECTRICITY GENERATING 
BOARD : 


SIZEWELL: Nuclear Power Station. 

THIS Station, which is still under construc- 
tion, requires Maintenance Craftsmen (In- 
strument Mechanics) for the Instrument Main- 
tenance Department. The work consists of 
scheduled maintenance, calibration and repair 
of a wide range of instrument and control 
equipment. : : 
A recognised apprenticeship: or other train- 
ing is desirable but applicants with experi- 
ence in either physical instruments, electronics 
or telecommunication equipment work will be 
considered. 

SALARY £850 p.a. basic (£16 11s 6d per week 
gross) for a 42-hour basic week plus an addi- 
tional service increment of 8/6 per week after 
2 years’ service. Optional superannuation 
scheme, canteen facilities and a sick pay 
scheme rising to six months at full pay and 
six months at half pay after 5 years’ service. 
Local authority housing may be available. 
APPLICATION forms should be obtained from 


and returned to, quoting reference M384, the | 


Station Superintendent, Sizewell Generating 
Station, Sizewell, Leiston, Suffolk, not later 
than 12th August, 1964. [2904 
Bea Engineers requested by leading 
manufacturers 
work in development laboratory. A high stand- 
ard of technical and practical work is required. 
Applications giving full details of qualifications 
and experience to—Felder Co., Dept D.1, 
1-3, Lincoins Inn Fields, London, WC. 875 


WANTED 
SERVICE MANAGER 


A major Irish television _ rental 
company are seeking a Service Manager* 
for their 


DUBLIN AREA 


This man must have the ability to 
control staff (20 men), administer a 
complex organization, and be aware of 


the importance of efficiency to profit. 
This is a first class career opportunity 
for the right man, salary open to nego- 
tiation, numerous fringe benefits, includ- 
ing excellent pension scheme. 


Write in strictest confidence giving . 
details of career, experience, and pre- 


vious earnings. All applications will 


receive a reply. 
Box No. 5326, c/o “ Wireless World.”* 


in the radio industry for 


AuGusT, 1964 


AN 
OPPORTUNITY 


- Exists For You To Do 


UNUSUAL, 
INTERESTING AND 
“VARIED WORK 


For a Section Dealing with 


TESTING PROBLEMS 


SPECIAL TEST 


EQUIPMENT 


for precision electro mechan- 
ical devices 


You do not need to have 
academic qualifications but 
should be willing and able to 
learn new techniques and to 
grasp ideas quickly and ac- 
curately. If you have some 
experience of electrical or elec- 
tronic work (D.C. to L.F.) we 
should be glad to hear from you. 


Salary, to commence, would be 
about £17 per week. 


West London (Middlesex) 
Area, 


Write, in strict confidence, quot- 
ing Ref. 476a to Box No. 5327 
c/o “Wireless World’’. 


Wye connected agent wanted to market 
newly developed indoor television aerial; 
_ Substantial commission offered.—Trans-World 
Trading & Finance, Ltd., 12, Northways Parade, 
. London, N.W.3. Pri. 3654. [2855 


NSTRUMENT maker required for BBC 
Designs Workshop, London, W.1. Extensive 
experience of machine tools, sheet metal work, 
fitting, etc., and experience of manufacture of 
prototype electronic equipment essential. 
£17 3s per 42-hour, 5-day week. 
APPLICATION forms from Engineering Re- 
cruitment Officer, Broadcasting House, Lon- 
don, W.1. quoting post applied for and refer- 
ence number 64.E.492, W.W. [2903 


Gere Reproducers Ltd., Hanworth 
Trading Estate, Feltham, Middlesex, require 
Senior and Junior Engineers for Development 
sere ir ae men Por rnoed in Bind 

TeSS , io a 'elephone ‘uipment.— 
Apply: Department R.B. : Pen Te B62 


INDUSTRIAL 
ELECTRONIC 


We are specialists ,n 
this field, and have 
capacity for sub-con- 
tract work, for design 
and manufacture 
Brensal Electronics 


CONTROLS 
Ltd., Charles St., 


, L Bristol, I. Tel: 28167 
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test equipment and 
semi-automatic test methods. 


of electronic test gear and— 


invited to apply. 


Attractive salaries. 


Plessey UK 


ELECOMMUNICATIONS Engineers. 


GOVERNMENT DOMMES TONS HEAD- 
ARTERS, Cheltenham. : 
SEMPORARY posts, with opportunity for tours 
abroad, offered to professional engineers with 
specialised knowledge of one or more of the 
following: high-frequency aerials and aerial 
arrays; receivers and wide-band amplifiers; 
receiving. terminal equipment, including mul- 
tiple printing telegraph and facsimile system, 


data handling and data processing techniques, 


error-detecting and! correcting codes; 
single sideband receiving systems; frequency 
standards and frequency synthesizers; diversity 
iving techniques. { 
QUALIFICATIONS: Applicants should be cor- 
porate members, or have satisfied the examina- 
tion and training requirements of the I.E.E.; 
experience in planning and designing equip- 
ment or operating high frequency radio receiv- 
ing stations. Ability to direct and supervise 
internal development or external contract work 
necessary. 
SALARY: £1,032 (at 25)—£1,387 (at 34)— 
£1,578. Prospects of promotion and of per- 
manent and pensionable appointment. 
APPLY in writing to Recruitment Officer (E/ 
17B) .C.H.Q., “A” Block, Oakley, Priors 
Road, Cheltenham, Glos. [2908 
ngineer required by X-ray equipment 
(Bemanatacturecs: Applicants should have 
O.N.C. or equivalent and will be required to 


error 


submit complete equipments to functional 
tests. carry out calibrations. and diagnose 
faults. Permanent staff appointment, super- 


prospects of advancement 
Apply Pantak Ltd., 
Telephone Wind- 
[2892 


annuation scheme, prc 
in expanding organisation. 
Vale Road, Windsor, Berks. 
sor 60306. ‘ 


ELECTRONIC 


INSTRUMENTATION 


The expansion of Plessey-UK Limited is reflected in the growth of 
our Test Gear Department where vacancies at various levels offer 
challenging and rewarding opportunities. 


DESIGN AND DEVELOPMENT ENGINEERS 


will find considerable scope for their activities in the field of electronic 
instrumentation, 
The Company’s activities cover 
communications equipment in the range 1 to 400 Mc/s, aircraft 
‘electrical and marine equipments and other diverse products. 

We seek both Senior and Intermediate personnel and whilst quali- 
fications of H.N.C. standard are desirable emphasis should be placed 
upon the need for a background of sound experience. 


CALIBRATION ENGINEERS 


are required to carry out the checking and calibrating of a wide range 


MAINTENANCE ENGINEERS 


are needed for the repair and routine maintenance of this equipment. 
Candidates for positions under the last two headings should have 
experience of checking or maintaining electronic measuring instru- 
ments to performance specifications, and some academic training in 
the appropriate field would be an asset. 


Excellent conditions. 
Pension and Life Assurance Scheme. 
Letters of application should be addressed to: 


The Employment Manager, 
Plessey—UK Limited, 
Ilford, Essex. 


including automatic and 


Ex-Service personnel are 


CMIEIAN instructors Grade III.—Ten posts 
for men fully experienced in the main- 
tenance of radio and/or terminal channelling 
equipment (including ancillary equipment sueh 
as D.C. telegraph machines and telephone 
exchanges) to teach Royal Signals technicians 


and trainees; possession of appropriate 
O.N.C., C. G. Certificate or equivalent 
qualifications desirable; selection by written 


examination and interview. 

STARTING salary £785 (at age 21)—£1,096 
(at_age 30 or over) rising to £1,181. 
PROSPECTS of pensionable appointment and 
promotion. 

OPPORTUNITIES exist for further technical 
Study and day release will be granted where 
possible. 

ACCOMMODATION can be provided for single 
and for unaccompanied married men on a 
temporary basis. 

WRITE for application form to C.E.P.O., 
Peronne Lines, Catterick Camp, Yorkshire. 
CLOSING date 31st August, 1964. [0280 


TECHNICAL PROJECT 
MANAGER 


Wanted to take charge of Radio Project 
Middle East. Candidates must be single, 
age group 27-33. Experience in Com- 
munications work an advantage. Qual- 
ifications: B.Sc., H.N.C., Final C. & G. 
or equivalent. 

f Box 5322 “‘ Wireless World ”’ 
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Applications are invited from Senior and Junior Test Engineers with experience of { 
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These posts provide unique opportunities to join a dynamic young company which has 
already gained a prominent position in the field of digital instrumentation. 


WEEKEND & EVENING INTERVIEWS by appointment. Write or telephone Mr, K. Daniels a 


SENIOR 
TEST 
FOREMAN 


Required for television 


assembly. Write giving 
details of experience to: 
Personnel Manager, 
E.K. Cole Limited, 
Southend-on-sea, 
Essex. 


SEver Television Engineer, Uganda. 


APPLICATIONS are invited from candidates 
with a good educational background and the 
Higher National City and Guilds full Tech- 
nological Certificate; extemsive: experience in 
the operation and maintenance of a modern 
5 K.W. vision transmitter and associated F.M. 
sound transmitter; and the ability to train 
and control a local staff. : 

THE officer appointed will be required to take 
complete charge of an upcountry station which 
normally takes the network programme but 
will occasionally have to originate simple local 
programmes. 

THE appointment will be for one or two 
tours at candidate’s option, each of from 21- 
27 months in duration, with a salary in the 
range £2,025-£2,328 plus a Gratuity of 25% 
of total emoluments. Free family passages. 
Free Medical attention and furnished quarters 
provided at moderate rentals. Generous leave 
and education allowances. 

APPLY to: Appointments Officer, Room_ 301, 
Department of Technical Co-operation, Eland 
House, Stag Place, Victoria, S.W.1, giving full 
name, age and qualifications and quoting RC 
237/183/03. [2900 


Soke OR eS 


Harwell, Didcot, Berks. 


HARWELL, BERKSHIRE 
offers 
SKILLED EMPLOYMENT with HOUSING 
to 
ELECTRONIC INSTRUMENT MECHANICS 
ELECTRICAL INSTRUMENT MECHANICS 
PRECISION FITTERS/INSTRUMENT MAKERS 


* HOUSING for married men on modern estates after 
a short wait during which lodging allowance is payable. 


INTERESTING WORK 

GENEROUS LEAVE AND SICK PAY 
SUPERANNUATION SCHEME 
FURTHER EDUCATION FACILITIES 
PROMOTION OPPORTUNITIES 


Send postcard for illustrated leaflet and application form to 
Labour Branch, ref. H.334/WW, Building 329, A.E.R.E., 


ELECTRONIC 
TESTERS 


required for interesting positions fault 
finding and testing new navigational 
equipment. Experience as an R.A.F. 
Wireless Fitter or in Television Ser- 
vicing would be acceptable and it is 
preferable that applicants be educated 
to O.N.C. or City & Guilds Radio 
and T.V. Servicing Certificate standard, _ 
but no essential. 

Successful candidates will be offered a 
weekly staff appointment, with pension 
scheme and free life assurance. Sports 
and social club, canteen facilities, 
holiday arrangements honoured. 


Apply: The Personnel Officer, 
The Decca Navigator Co. Ltd., 


247, Burlington Road, New Malden 
Surrey. 


Phone: MALden 2271 


Rec by the GOVERNMENT OF 
NORTHERN RHODESIA, Civil Aviation 
Department, on contract for 1 tour of 36 
months in the first instance. Commencing 
salary according to age and experience in scale 
rising to £1,580. Gratuity £450 approx. on 
completion of 3 years’ contract. Free passages 
Liberal leave on full salary. Accommodation 
provided at low rental. Children’s Education 
Allowances. 


CANDIDATES, under 45 years of age, should 
possess a services trade certificate or M.o.A. 
certificate of competency and have had sound 
training in theoretical principles in at least 2 
of the: following: communication, navigational 
and surveillance systems. 

(1) Medium powered H.F. shift keying; S.S.B. 

and D.S.B. equipment. . 


(2) Low and high powered V.H.F., D.S.B. and | 


F.M. equipment. 

(3) Medium and V.H.F. non-directional radio 
beacons visual omni-range, instrument 
landing system, V.H.F. direction finders, 
distance measuring equipment: 

(4) Radar L. and S. band terminal PPI talk 
down equipment. 

(5) Telephony; Audio and remote control 


equipment consisting of public address, _ 


airport magnetic tape recorder and inter- 
office telecom. equipment, underground 
and control cable. Impulse and D.C. 
switching systems. 
(6) Teleprinter telegraphy (torn tape); radio 
and local circuits consisting of printers 
--autoheads, perforators and line terminat- 
ing systems. 
APPLY to CROWN AGENTS, 4, Millbank, 
London, S.W.1, for further particulars, stating 
age, name, brief details of qualifications and 
experience, and quoting reference M2E/ 
52209/ WF. [2899 
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ARE YOU INTERESTED IN) 


Experimental Work? , 

Working with Minimum Super- 
Vision? 

Electronics? 

Earning, £1,010 per Annum? 


ARE YOU—Educated to at least O.N.C. 
Standard? 


DO YOU—Live in the East’ Kent 
(Sandwich) area? 


If the answers are YES! A well known firm 
of building materials manufacturers would 
like to hear from you. 


Replies to:— 
G.P.1; 

The Hammill Brick Co. Ltd., 
Eastry, Sandwich, Kent. 


VSSIStTRY OF DEFENCE (ARMY DEPT.) 
Tequires Technicals Grade III for a wide 
variety of duties covering telecommunication 
and electronic equipment, including Guided 
Weapons. Vacancies exist for Inspectors, 
Assessors, Planners, Demonstrators and Tech- 
nical Authors in Army Workshops and Tech- 
nical Establishments in or near the following 


locations: 

WOOLWICH, Reading, Melton Mowbray, 
Newark, Malvern, Nottingham, Donnington 
(Salop) and Anglesey. 5 
APPLICANTS must possess ©O.N.C. in_electri- 
cal engineering or equivalent! qualifications. 
Successful completion of an Artificers Course 
in REME or Foreman of Signals course may be 
accepted in lieu. 

APPLICANTS should have had at least 8 years’ 


experience in the manufacture and mainten- . 


ance of electronic equipment in industry, HM 
Forces or in the service of a government dept.: 
the 8 years’ experience must include an ap- 
prenticeship or similar training period. 
NATIONAL salary scale for a Technical Grade 
III is £913 to £1,091 p.a. (minimum linked 
to age 26) plus London Weighting of £45 to 
£50 where _ applicable. 

APPLICATION forms from: Manager 
(PE.3733), Ministry of Labour, Professional & 
Executive Register, Atlantic House, Farring- 
don St., London, E.C.4. [2896 


RDI ATE. vacancy exists in New Zealand 
with Straits Air Freight Express for Air- 
craft Radio Maintenance Engineer holding A(R) 
and B(R) licences; excellent opportunity for 
Suitable applicant wishing to emigrate or 
explore possibility of doing so in the future. 
—Apply in writing to Air Holdings, Ltd., Port- 
jJand House, Stag Place, London, S.W.1. Atten- 
tion Mr. Lafone for interview and full details. 

{289' 


EST engineers.—Applications are invited 

from test engineers with previous industrial 
experience of testing radio communications, 
receivers and transmitters; successful applicants 
~will be offered. positions on the company’s 
permanent staff; starting salaries commen- 
surate with qualifications and experience.— 
Apply in writing, giving full details, to Person- 
nel_ Officer, Redifon, Ltd., Broomhill Rd., 
S.W.18. [0252 


BOROUGH POLYTECHNIC 
Borough Road, London, S.E.1 
Principal: James E. Garside, M.Sc.Tech., Ph.D., 
F.R.LC., F.I.M., F.Inst.F. 
Department of Electrical Engineering 
Head of Department: 
V. Pereira-Mendoza, M.8c.Tech., M.I.E.E. 


Arising from recent promotions, the Governors 
invite applications for the following appointments 
on the academic staff. 


LECTURERS IN 
ELECTRICAL ENGINEERING 


Applicants Should be University graduates in 
Electrical Engineering, Diplomates in Technology, 
or should be Corporate Members of the Institution 
of Electrical Engineers. Industrial, teaching or 
research experience in some field of Electrical 
Engineering will be expected and would be par- 
ticularly acceptable in one of the following: 
Television Engineering, Applied Electronics, 
Electrical Measurements, Line Communication, 
High Voltage Technology, High Power Electrical 
Control Systems, or Generalized Machine Analysis. 

Research work is encouraged, and both time 
and facilities will be made available in appropriate 


cases. 
Salary Scale: £1,670 p.a. by annual increments 
of £45 toa maximum of £1,895 
p.a.: plus London Allowance of 
£45 or £60 according to age. 

The candidates appointed to the above posts 
may be offered a salary above the minimum of the 
scale if they have had experience with work of a 
comparable standard. 

Further particulars and Application Forms, 
which should be returned within two weeks of 
receipt, obtainable from the undersigned. 

FREDK. J. PACKER, 
Clerk to the Governing Body. - 


ut 


! Ce cs 


TELEVISION 


ELECTRICAL ENGINEERS FOR WORK ON 
THE APPLICATION OF MULLARD PRODUCTS 
TO THE FIELD OF TELEVISION 


A major team is being built up for the application of Mullard 
products to the field of television. The work will be concerned 
with the use of the most up-to-date devices and techniques in a 
number of aspects, in particular timebases and high frequency 
circuits. It will be in a new organisation which has a vigorous 
and expanding future, and offers particularly good opportunities 
for people joining at this stage. 

The activity will eventually be located at the Group’s Mitcham 
factory but parts of it will be located at the Mullard Research 
Laboratories near Redhill, Surrey, for an interim period. 


Suitable applicants will have a degree or Higher National Certifi- 
cate in Electrical Engineering, together with some experience but 
not necessarily in television. 


If you would like to be associated with this activity you should 
write quoting reference 701 WW to Dr. S. A. Ahern, Mullard 
Research Laboratories, Redhill, Surrey. 


Sail LT HHMI 


THE NORTHERN POLYTECHNIC, Holloway Road, London, N,7. 
Principal: J. Leicester, M.Sc., M.Sc. Tech., Ph.D., F.R.I.C. 
Department of Electronics and Telecommunications. 

Head of Department: J. C. G. Gilbert, M.I.E.R.E., Assoc. LEE. -F.T.S. 
Full-time, 3 year course in preparation for the Northern Polytechnic Diploma in 
Electronics and Telecommunications. This course is recognised by the Institution 
of Electronic and Radio Engineers and gives full exemption from the Graduateship 
examination. 

Part-time day release and evening courses for the external Graduateship examination of 
the Institution of Radio Engineers covering:— 

Applied Electronics. Advanced Telecommunication Principles. 
Analogue Computers. Advanced short evening courses in :— 
Digital Computers. _ £ s Pulse circuit analysis. 

Television Broadcasting — Engineering Colour Television Engineering. 


Design. Princi 
eS - : rinciples of modern network theory and 
Television Broadcasting — Techniques. introduction to synthesis. 


Sound Broadcasting. 5 : : 
Radar and Navigational Aids. Basic microwave techniques. 

Advanced Communication Radio. Transistor Engineering. 

Full-time, 2-year course in Radio and Television Servicing in preparation for the City 
and Guilds of London Institute and the Radio Trades’ Examination Board’s Certificates. 
Part-time day release and Evening classes in Electronic Servicing for the Electronic 
Servicing Certificate of the City and Guilds of London Institute (Subject 47). 

All the above courses include practical laboratory and workshop experience (where 
applicable). London fees: £36 per year, plus £3/10/- registration fee, for all full-time 
courses. (No fee for students under 18 years of age.) ' 

Evening class fees range from 45/- to 90/-'per session. 

Enrolment for day classes by appointment. 

Enrolment for part-time day release and evening classes: 21st and 22nd September, 
1964, between 5.30 and 7.30 p.m. 

New session commences 28th September, 1964. Prospectus free on application to 


Secretary. 
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INSTRUMENT 


SERVICE ENGINEERS 


Marconi Instruments Limited, St. Albans, Herts. (Service Division) 
require EXPERIENCED ELECTRONIC INSTRUMENT TECHNI- 
CIANS for fault-finding on a-wide-:range.of complex instruments used in 


the telecommunications fiéld. 


The work is interesting and non-repetitive and offers scope for:experience 
in the latest measuring ‘techniques. ‘Successful applicants will find salaries, 
prospects of advancement -and «working conditions “wery attractive. 


Apply in confidence, quoting reference WW 2970 S, to: 


Technical Staff ‘Officer, 
Group Personnel Services, 
English Electric House, 
Strand, London, W.C.2 


MARCONI INSTRUMENTS 


Cee OF THE WEST INDIES. 


ELECTRONICS Chief Technician or Research 
Assistant. 

APPLICATIONS are_ invited ‘for :someone to 
assist the Physics Department in Kingston, 
Jamaica, in their research programme in 
Radio Propagation including Radio Astronomy. 
The work would involve the design and con- 
struction of non-standard equipment and the 
maintenance and operation of various experl- 
mental projects just starting. 
APPOINTMENT in the first instance would be 
for a period of up to one year. However, 
there are possibilities that the appointment 
could be exsended. Candidates who can take 
up the appointment with little delay will be 
preferred. 

IF candidates are interested in doing re- 
search themselves excellent opportunities exist 
and post-graduate degrees may be obtained. 
SALARY will be in the scale £1,200x50— 
£1,500 per annum according to -experience. 
Passages to the West Indies are provided. 
APPLICATIONS giving full details of quali- 
fications and experience, and the names of 
three persons to whom reference may be made, 
should be forwarded to Professor R. W. H. 
Wright, Department of Physics, University of 
the West Indies, Kingston. 7, Jamaica. 
OTHER details and conditions of service may 
be obtained from Professor Wright. [2905 


NTERESTING position with expanding scope 
_is-open ‘to experienced sales engineer. De- 
tailed applications are’ invited by Britimpex 
Ltd., U-K. distributors for leading continental 
manufacturers of electronic components (in- 
cluding Telefunken). 16-22, Great Russell St., 
London, W.C.1. [2889 


Ame Engineering Assistant. Young Pper- 
son -with technical training to O-N.C. level 
(electrical, radio, etc.) and preferably some 
workshop and assembly line experience Tre- 
quired to work with a gramophone pick-up 
production and testing unit. Would ultimately 
be expected to be capable of developing mech- 
anical and -electronic test methods. Some en- 
gineering drawing ability also required. Start- 
ing salary up to £1,000 per annum.—Box a 
[2 


ADIO and Electrical Company in Libya— 

distributors fer RCA active in sales and 
service of communication equipment requires 
a senior communications engineer sales/man- 
ager to promote and prepare quotations cover- 
ing large and. small communication networks 
for oilfield operation. Position includes re- 
sponsibility of supervising radio workshops; 
experience in installation and repair of Single 
Side Band and VHF FM equipment essential. 
Give past career and personal details. Inter- 
views will be arranged prior to engagement. 
Post carries good salary, car, annual leave, 
paid passages home, unfurnished accommoda- 


tion. 
REPLY: Box 5321. [2893 


CENTRAL ELECTRICITY GENERATING BOARD 
SOUTHERN DIVISION : SOUTH WESTERN REGION 


4th Assistant Engineer (Telecomms.) 


Nursling District 


P/199/386 


Applications are invited for the post of 4th Assistant Engineer (Telecommunications) 


in the Nursling District. 


The successful applicants to undertake installation and maintenance of the V.H.F- 
mobile and U.H.F. link radio system throughout the Division. 


Applicants should have had sound training and practical experience in this field: 
Appropriate qualifications would be an advantage. 


Salary N.J.B. Grade 11/10—£1,150—£1,560 rising to £1,675. 
3rd Assistant Engineer (Telecomms.) 


Nursling Trans. District 


P/1999/385 


Applications are invited for the post of 3rd Assistant Engineer (Telecomms.) in 


the Nursling District. 


The successful candidate will be responsible for the commissioning and maintenance 
of the Standardised Central Indication System, and will be required to supervise 
the installation.and maintenance of the V.H.F. mobile. and U.H-F. link radio system 


throughout the Division. 


Applicants should have received sound practical and technical training, and have 
had considerable experience in these or allied fields. 


Qualifications loading to Corporate membership:of a professional Institution would 


be an advantage. 


Salary: N.J.B. ‘Grade :8/7—£1,410—£1,910 rising to £2,045. 


Special application forms obtainable from Personnel -Officer (Southern), Lombard 
Street, Portsmouth, should be returned: by 7th August, 1964. 
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OF 
CAMBRIDGE 


We require trained men for pro- 
duction testing, fault finding and 
inspection of Modern equipment. 

*SINGLE sideband equipment 

*VHF radiotelephone equipment 

*HI-FI reproduction equipment 

We have limited vacancies for more 
senior and experienced technicians 
with drive, who can lead small teams. 

There are also vacancies for men 
with less experience who can be 
trained for such work. 

Apply to: The Personnel Manager, 
‘Cambridge Works ‘Limited, 
Haig Road, Cambridge. 


| Re tig eS laboratory technician e- 
quired for work on radioactive gases in 
lung tunction studies. Experience and prefer- 
ably O.Ni‘C. an advantage. Salary according 
to age and experience. Application forms 
from—the Dean. ay Seo Medical School, 
Ducane Rd., London, 12: [2915 


SITUATIONS WANTED 


 ereales man seeks position in Europe, any- 
thing in electronics field considered.—Box 
5323. [2896 
iB hee and staff of three qualified electronic/ 

electro-mechanical inspectors/testers, re- 
quire ‘permanent pensionable posts, Ww. 
London/Surrey border; fully conversant with 
E.1.D./A:R:B. and Admiralty requirements and 
procedures.—Box 5325. [2892 


BOOKS, INSTRUCTIONS, ETC. 


p222,: Supplements wanted, April 1952 
to April 1959 inclusive, any condition, 
state price—Box 5324. [2890 
We log ‘book ‘for recording signals 

heard and worked, 112 pages, 9%4x8in, 
approved format, semi-stiff covers, excellent 
vaiue 6/- post free, or callers 5/4.—Webb’s 
Radio, 14, Soho St.. London, w.l. [0021 


BOOKS WANTED 


ANTED, following back numbers of 
“‘Blectronic Eng.’’: March and July 
45, Oct. ’46, Nov. ’50, Feb. ’51, March ’52, 
Oct. 755, all ’59, all ’60, most. ’61.—Replies: 
J, ‘Wilson, 78, Malone Ave., Belfast, 9. 


: "NEW COMPONENTS 


*" ve WORLD” crystal controlled 

F.M. tuner, s.a.e. for itemised price 
list, test instruments and Mullard_ transistor 
ampliner lists also available.—Ajax Electronics, 
18A, Rumbold Road, Fulham, London, SW er 


ILIGON transistors pnp, max. ratings 20V, 
S 50mA, 200mW, 2uA leakage. Beta 5-12, 
9d; 10-25, 1/6; 20-45, 2/6; 40-80, 3/6; detec- 
tor diodes, 6d; ‘“‘ by return’”’ service.—Long- 
land, 341, Hounslow -Rd., Hanworth, Mid or 02 


LL television, tape rec.. radio service re- 
quirements; UHF/625 complete modification 
kits, tuner, IF and _T-B panels, fittings and 
circuits; or tuners, IF panels separate; send for 


t » 62/6; 
tian 007, 


3/6: HMV, Sobel, Philco, KB, Murphy, Pam, 
etc., available; also scan coils, frame trans- 


changer ‘belts, ‘heads, ‘motors, ‘etc.; CRT’s re- 
puilt, year guanantee (carriage i0/-); 14in, 
ts clean con- 


Granville Rd., N. ) 
Sat.) Hil. 9118 (day), Spe. 4032 (e¥E-); 600 


\ 


Maret ad , 
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RADIO TECHNICIAN 


A number of suitably qualified candidates 
will be required for training, leading to 
permanent and pensionable employment. 
(Normally at Cheltenham but with oppor- 
tunities for service abroad or appointment 
to other U.K. stations.) 


Applicants must be 19 or over and be 
familiar with the use of Test Gear and have 
had Radio/Electronic workshop experience. 
They must offer at least ‘‘ O”’ level G.C.E. 
mad in English Language, Maths. and/or 

hysics, or hold the City and Guilds 
Telecommunications Technician Inter- 
mediate Certificate or equivalent technical 
qualifications. 


Pay according to age, e.g., at 19, £722; at 
25, £929 (highest pay on entry) rising by 
four increments to £1,067. 


Prospects of promotion to grades in salary 
range £997-—£1,634. 


Annual leave allowance of 3 weeks, 3 days, 
rising to 4 weeks 2 days. 


Normal Civil Service sick leave regulations. 
Apply: 
Recruitment Officer (RT/3), 
Government Communication 


Headquarters, 
Oakley, Priors Road, Cheltenham. 


UANTITY of. brand new line O.P. trans- 
formers, for Philips, Stella, Pye and Fer- 

guson, at well below list prices till stocks are 
Cleared, e.g., Philips 1746, 1772, 1758, 55/-, 
with EY51; Pye 17in, various types, 45/- each; 
Ferguson 406T, 45/-; dozens of Pye and Philips 
frame output and oscillator transformers, 10/- 
each; please state exact maker’s part number 
as on your old unit. 
METAL rectifiers by well-known makers: RM1 
4/-; RMIA, 5/-: DRM3B, 12/6; 14A86, 14/6; 
14A100, 20/-; 14A124, 22/-; 14B130, 29/-; 
T_989 (English Electric), 35/-, etc. 
ALL the above are genuine factory replace- 
ments, and cannot be repeated once stocks are 
finished; p. & p. 2/6, plus 2/6 if ¢.o.d. 
SANDER’S RADIO & T/V SERVICES, 197a, 
Altway, Liverpool 10. Tel. Aintree 1345, [2854 


te O.P. transformers and scan coils for 
most makes, exact replacements, from 25/- 
used and 50/- new, send s.a.e. for imm. quote, 
add 3/6 for p. & p.; telephone orders sent same 
day c.o.d.; examples: new LOPT’s; Ekco T231/ 
221, 65/-; Pye VT4/7, 59/6; Murphy V250/280, 
65/-; Cossor 938, etc., 62/6; Ferguson 992-8, 
69/6; Masteradio, 65/-; H.M.V. 1840-8, 65/-: 
Alka T321-4, etc., 52/6 used and 14/17 T/V’s, 
callers only, £1 each.—T.C.S., Ltd., 112, Cam- 
berwell Rd.. S.E.5. Tel. Rodney 7917.’ Open 
all day Saturday. [0334 


RECEIVERS AND AMPLIFIERS—SURPLUS 
AND SECONDHAND 


O Rx’s, etc., AR88, CR100, BRT400, 

G209, S640, etc., etc., in stock._R. T. & 
I. Electronics, Ltd., Ashville Old Hall, Ashville 
Rd., London, E.11. Ley. 4986. [0053 


NEW GRAM AND SOUND EQUIPMENT 


LASGOW.—Recorders bought, sold, ex- 
‘changed; cameras, etc., exchanged for 
recorders or vice-versa.—Victor Morris, 343, 
Argyle St., Glasgow, C.2. 0201 


jor Audio Supply Service and save on cost 
of hi-fi, 7/6 p.a., 60-page photographically 
illustrated (non advert.) hi-fi catalogue, 4/6, 
export enquiries welcome.—l0, Clifford St.. 
London, W.1. [0132 


A.B. METAL PRODCUTS 
LIMITED 


ABERKCYNON, GLAMORGAN 
manufacturers of potentiometers, 
switches, UHF and VHF television 
tuners, amplifiers, and Professional class 

- connectors urgently require:— 


ELECTRONIC ENGINEERS 
and 


MECHANICAL 
DESIGN ENGINEERS 


Applicants should have experience in 
‘one or more of these or allied ficlds. 
Outstanding _ opportunities exist for 
Engineers with initiative, ability and 
drive, who are able to work with mini- 
mum. supervision and to carry projects 
through from the design conception to 
the production stages. : 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
VACANCIES ON TEES-SIDE 


INSTRUMENT 
MANAGERS. 


Heavy Organic Chemicals Division has vacancies at both Billingham and 
Wilton for Instrument Managers on its petroleum-chemical plants and for 
work in its Instrument Development Group. 


On a plant an Instrument Manager usually controls a team of craftsmen, is 
expected to be familiar with the principles and practice of control engineering 
and instrument technology and in due course will work with others on the 
application of “on-line ”’ digital computers to chemical plants. 


In the Development Group he would be concerned with one of three 
specialist fields of Instrument Engineering—either Control Process Analysis 
or Electronics. The group offers a specialist service to all departments of 
the Division and develops advanced instruments to meet unusual process 
requirements. The basic qualification required is a good Degree in Physics, 
Electrical Engineering or Chemical Engineering. Previous similar experi- 
ence would be an advantage though appropriate training will be given to 
suitable candidates. 


There are good career prospects and there is interchange of personnel 
between instrument jobs within the organisation including opportunities 
for advancement outside the instrument field. 


Please write, giving age and brief details of qualifications and experience, to: 


Engineering Personnel Officer, 

Imperial Chemical Industries Limited, 

Heavy Organic Chemicals Division, 

Wilton Castle, ¢ 

Nr. Middlesbrough, Yorkshire, 
quoting reference KGLW/710 


> Telecommunications Ltd. 
b Ditton Works, 

Newmarket Road, 
REQUIRE CAMBRIDGE. 


TEST for production and Systems Testing of VHF, UHF 
ENGINEERS and Microwave Radio Telephone Equipments. 


{ 
{ 


who have had previous experience of electronic | 


INSPECTORS inspection work. This would suit men who have 


trained in the Services. 


VHF for our London and Provincial Service Depots 


SERVICE throughout the country. Good rates of pay and 


ENGINEERS working conditions. 


Apply to The Personnel Manager. Teversham 3131, 
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TESTERS 


required for interesting work 

on L.F. and H.F. Transmitters. 

Previous fault-finding experi- 
ence essential. 


The positions available would be of 
special interest to persons employed 
in the fault-finding and repair of 
television who are keen to establish 
themselves in a position that offers: 


Satisfactory employment 
Five-day week 


Good prospects of advance- 
ment 


Staff status 
Sick pay 
Generous salary 


+ + + > 


Apply: Personnel Manager 


Multitone Electric Co. Ltd. 


12-20 Underwood St., London, N.1 


APE yrecorders and decks ‘by  Ferrograph, 
Brenell, Truvox, Vortexion, Telefunken. 
TUNERS and amplifiers by Quad, Leak, Rogers, 

Chapman. 

MIGROPHONES and stands by AKG, Reslo, 
STC, etc. 

THE fabulous Microkit condenser mic., ‘highest 
professional performance, kit 20gns; complete 
ready to use, 25gns. i 

ALL ‘tapes and accessories. : 

RAPID postal service anywhere in world; goad 
quality part exchanges welcome; h.p. facilities; 
specialist audio service dept., records, ‘all labels 
—Parastat service. : 

LAMBDA RECORD Co., 95, Liverpool Rda., 
Liverpool, 23. Tel. Great Crosby 4012. {2868 


‘“OROICA ”’ Recording Studio (Est. 1949) for 

E studio and mobile recording. tape/disc 
service, professional quality tape recorders 
(series Y and 5 Ferrograph, etc.) supplied for 
research, language training. etc.; one only 
Truvox PD 85 quarter track tape unit as new, 
offered at £40 


ROICA HOUSE. Ashley Rd., Altrincham. 
At. 6688. -Studio Director: Wm. Thuriow- 
Smith, A:R!M.C-M. fO122 


TEST EQUIPMENT—SURPLUS AND 
SECONDHAND 
in oscilloscope, time base, 2 amps; £5.— 


ller, Wide Horizons, Aberayron, Cards. 
Fuller aol 


BROADCASTING ENGINEER 
GOVERNMENT OF UGANDA 


Applications are invited from candi- 
dates, preferably under 45, with Final 
City and Guilds Certificate Course 
No. 49 with special subject Sound 
Broadcasting, or the B.B.C. Grade C 
examination. -Candidates are required 
to have extensive experience in studio 
equipment and the maintenance and 
operation of Transmitters H.F, and 
MLK. 5 k.w. to 50'k.w. Duties include 
the operation and maintenance o 
either an H.F. transmitting station-with 
3 medium power 10 k.w. transmitters, 
or an AMF. station with two trans- 
mitters of 10 and k.w. _ power; 


or a complete Sound Broadcasting 
Studio Centre. 

The appointment will be for one:or two 
tours with a salary in the range £1,287 


p.a. to £1,956 p.a. plus a GRATUITY 

of 25% of total emoluments. Free 

family passages. Free Medical atten- 

tion and furnished quarters provided 

at moderate rentals.. Generous leave 

and education allowances. 

Apply, to 

Appointments Officer, Room 301, 

Department of Technical 

Co-operatien, Eland House, 
Stag Place, Victoria, S.W.1. 


giving full name, age and qualifications 


and quoting RC237/183/01. 


ELECTRONIC 
STAFF 


CHANCE TO 


ADVANGE 


Applications are invited for the following 
interesting positions in the laboratories of 
E.M.I. Electronics Ltd. :at Feltham and 
Hayes, Middlesex, and Wells in Somerset. 


TEST ENGINEERS and Assistant Test 
Engineers to be engaged on a wide range 
of Ministry equipment developed and 
‘manufactured ‘by the Company. Loca- 
tion: Hayes, Feltham and Wells. 
Ref. WW/E/9/12 


CALIBRATION ENGINEERS to be 
concerned mainly with the calibration and 
maintenance of a variety of Electronic 
Test Gear. Location: Hayes and 


Feltham. 
Ref, WW/A/5/5c 


Applicants should have .a sound basic 
knowledge of électronics preferably to 
City & ‘Guilds standard and some know- 
‘ledge of modern ‘transistor techniques. 
Consideration -will, however, be given to 
technicians who have worked on Radio 
and. T.V. servicing or in the technical 
branches of HM. Forces who wish to 
broaden their experience. 


Please apply in writing, quoting 
appropriate reference number, to: 


Group Personnel Manager, 
04213/S/P, 
(E.M.i1.‘LEMITED, 
Hayes, Middlesex. 


f Rap eie ee Curve Tracer with handbook, - 


‘£65; ‘ueak Point one TL10 ‘amplifier, £12. 
—Applebaum, 3, Hydefield Close, Winchmore 
Hill, -N.21. . [2899 


IGNAL -generators, oscilloscopes, ‘output 
meters, wave voltmeters, frequency “meters, 
multi-range ‘meters, etc., etc., in stock.—R. T. 
& I. Electronics, Ltd., Ashville Old Hall, Ash- 
ville Rd., London, E.11. Ley. 4986. [0058 


Bee Megger by Evershed, 1,000 volt 200 
meg. 100K to .01 ohms at 3% (3 tenths) 
accuracy, facilities for Varley loop test. Re- 
conditioned ‘by makers and supplied with test 
certificate. £55.—Cooper, 10, Fowler  St., 
Nechells, B’ham, 7. [2907 


TAPE RECORDING, ETC. 


A UNIQUE buy! Recording tape top brand, 
A 534in 1,200ft 19/6; Tin 2,400ft D.P. 28/6; 

p. & p. 1/6 per spool; bargains in all sizes, 
s.a.e. for list. 

E. C. KINGSLEY & Co., 132, Tottenham ‘Court 

Road, London, W.1. Euston 6500. [0272 
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OPPORTUNITIES IN COMPUTERS | 


COMPUTER SERVICING ENGINEERS. 


Vacancies exist in many parts of 
the country for Electronic Engin- 
eers of about H.N.C. standard. 
Previous knowledge of computers 
is not essential.as full training will 
‘be given. Preference will be given 
to applicants who are acquainted 
with transistor and pulse cir- 
cuitry. 
These are staff appoiritments. 


Applications giving full details of 
education, training and -experi- 
ence should be made in -writing 
quoting reference WW/L24. 


I. V. Pugh, 
Fechnical Staff Officer, 
English Electric-Leo Computers 
Ltd., 
Kidsgrove, Stoke-on-Trent, Staffs. 


AVE on cost of -hi-fi. See Audio Suppiy 

notice (advert No 0132). [0142 
FGERROGRAPH 5/AN, almost new, £70; 

(London demonstration).—Box 5318. [0140 
“QLEEP ‘learning,’ the ‘kook essential for 
; all go-ahead people.—Send 6/6 to York 
House, Huddersfield. [0187 
'APE/DISC/TAPE: transfer -editing; duplicating 

ing; if quality and durability matter 
(especially with LPs from your precious tapes) 
consult Britain's oldest transfer service.— 
Fund raising records published ‘for schools, 
musical societies (tax free).—Sound ‘News 
Productions, 10, Clifford St., London, W.1. 
Reg. 2745. [0192 


VALVES 


ye cartons by return -at -keen -prices; 
send 1/- for all samples _and_list.—J. & 
A., Boxmakers, 75a. Godwin St., erate a 


Al Post free bargains. Guaranteed re- 
claimed valves, send for full list ‘to: 
Dept. MO/WW, Al Radio Components, 14, The 
Borough, Canterbury, Kent. [2890 


VALVES WANTED 


JE buy valves for «cash, Jarge or «small 
? quantities, old types or ‘the latest; ssend 
details, quotations "by .return.—Waltons Wire- 
less “Stores, 15, ‘Church ‘St., inceaiiper mi 


SENIOR TELEVISION ENGINEER 
UGANDA 


Applications are invited from candidates 
with a good educational background and 
the Higher National City and Guilds full 
Technological Certificate; .extensive ex- 
perience in the operation and maintenance 
of a modern 5 K.W. vision transmitterjand 
associated .F.M. sound transmitter; and 
the ability to train:and control.a local staff. 


The officer appointed will be required 
to take complete charge of an upcountry 
station which ‘normally takes the network 
programme but will occasionally ‘have to 
originate simple local programmes. 


The appointment will be for one or'two — 
tours -at candidate's option, each of from 


21-27 -months in duration, with .a salary 
in the range £2,025—£2,328 plus a 
GRATUITY of 25% of total emoluments. 
Free family passages. Free Medical atten- 
tion and furnished quarters provided at 
moderate ‘rentals. Generous leave and 


education allowances. 


Apply to: : 
Appointments Officer, 
J f Room 301, F 
Department of Technical Co-operation 
and House, Stag Place, 
Victoria, S.W.1. 
Giving full name, age and qualifications and 


quoting RC 237/183/03. 
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LABORATORY 
TECHNICIANS 


required at the 
CENTRAL ELECTRICITY 
RESEARCH LABORATORIES 
Leatherhead, Surrey 


For work in the Electronics 
Section which will include con- 
struction and testing of mechan- 
ical components for UHF and 
microwave systems in accor- 
dance with Engineers’ sketches 
and instructions. 

Applicants should have either 
served a craft apprenticeship or 
had equivalent training and 
experience in similar work. Pos- 
session of an O.N.C. or compar- 
able qualification and some ex- 
perience of electronics, would 
be an added advantage. 

@ Salaries on a scale within 
the range £695 to £1,125 per 
annum, according to quali- 
fications and experience. 
Applications stating age, quali- 
fications, experience, present posi- 
tion and salary to N. Berryman, 
Personnel Officer (Headquarters), 
Central Electricity Generating 
Board, 24/30 Holborn, London, 
E.C.1, as soon as possible. Ref. 
WW /224. 


valves British or American, 
and receiving; keenest cash 
hat have you got to offer?— 
rite or call Lowe Bros., 95-97, Redchurch St., 
London, E.2. Tel. Shoreditch 4415-6. [2882 


WANTED, EXCHANGES 


A PROMPT cash offer for your surplus brand- 
rew valves and transistors.—R.H.S., Bever- 
ley House, Manville Terrace, Bradford, 7. [0191 
A misc frequency changers, type 203, Racal 
frequency convertor, type S.A.33.—Replies 
urtis, 28, Great Plumtree, Harlow, ee 


to C 
[ 
Oe Double Beam 1071K oscilloscopes 


‘ALL types of 
transmittin 
rices paid. 


wanted, assembled or Kit form.—Vor- 
texion, Ltd., 257/263, The Broadway, Wim- 
bledon, S.W.19. [2906 


ANTED. all types of communications re- 
ceivers and test equipment.—Details to 
R. T. & I. Electronics, Ltd., Ashville Old 
Hall, Ashville Rd., London, E.11. Ley. Mt 
O1 
Up eae wanted, manuals or instruction 
books, data, etc., on American or British 
Army, Navy or Air Force radio and electrical 
equipment.—Harris, 93, Wardour ° St., eke 
Gerrard 2504. [2824 
WE purchase for spot cash, modern used hi- 
/ fi equipment, quality tape recorders, com- 
munication RXS, stereo gear, ete,, etc.; call, 
write or telephone, best prices given.—Miller’s 
Radio, 38a, Newport Court, few yards from 
Leicester Square Underground station. Ger. 
.4638. Est. 20 years. 
100 miles radius. 


WIRELESS WORLD 


MINISTRY OF DEFENCE 
(NAVY DEPARTMENT) 


VACANCIES FOR TECHNICAL AUTHORS 


About 12 vacancies exist in the NAVAL PRODUCTION POOL 
of the MINISTRY OF DEFENCE for Temporary Production In- 
spectors for Technical Author duties (Technical Class Grade II). The 
work involves the writing and preparation of handbooks containing 
technical descriptions and maintenance information for a wide range 
of marine engineering, mechanical electrical and electronic equipment 
fitted in HM Ships and Shore stations. 


QUALIFICATIONS: Minimum required are ONC in Mechanical 
or Electrical Engineering (or attainment of equivalent standard of 
education) and a recognised engineering apprenticehip or equivalent 
practical training and experience in industry or HM Forces. Possession 
of higher qualifications, e.g. HNC and/or City and Guilds Certificate 
in Technical Authorship would be advantageous. Previous experience 
in technical authorship, though not essential, is highly desirable. Candi- 
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dates will be required to demonstrate their ability to think and write . 


clearly and to attend a technical interview. Preferred age group 30-45. 
LOCATION: Bath, Portsmouth, Portland, Slough. 
SALARY SCALE: National rates are:— 


Technical Class Grade II..........£1,091 by four annual incre- 
ments to £1,244. 


Prospects of pensionable employment and of promotion to higher grade 
posts. 

APPLICATIONS: Write to SUPERINTENDENT OF THE 
PRODUCTION POOL (NAVAL), EMPIRE HOTEL, BATH, 


SOMERSET, stating age, nationality and full details of qualifications 
and experience. 


REPAIRS AND SERVICE 


Mee Ho repairs, cones fitted, guaranteed 
Satisfaction.—L.S. Repair Services, Pluck- 
ley, Ashford, Kent. [0223 


PEEDY and_ expert tape recorder and hi-fi 
repairs by Englands’ leading hi-fi specialists, 
—tTelesonic, Ltd., 92, Tottenham Ct. Rd., Lon- 
don, W.1. Mus. 8177. [0045 


OULTONS OF BRADFORD, loudspeaker and 
pressure unit repairs, D.C.B. cone assem- 
blies in cartons, satisfaction guaranteed.—D. C. 
Boulton, 134, Thornton Rd., Bradford, 1. Tel. 
22838.” [0171 


CAPACITY AVAILABLE 


ANS Ltd., for coil winding, 
assembly and wiring of electronic equip- 
ment, transistorised sub-units, sheet metal 
work.—4, Ashmead Rd., London, S.E.8. Tel. 
Tideway 2249. [2898 


: NOTICES ie 


rp-HE ASSOCIATION OF PROFESSIONAL 
I RECORDING STUDIOS, Ltd., to protect 
and encourage the interests of member studios 
engaged in electrical sound recording.—Write 
to the. General Secretary, A.P.R.S., Flat 4, 
34a, Arterberry Rd., London, S.W.20. [0173 


AGENCIES, ETC. 


ECTIFIERS, Selenium and. Silicon units 
supplied tor all applications, keen prices, 

good deliveries. 
J. R. SERVICES & DEVELOPMENTS, 231, 
Rivermill, Harlow, Essex. ‘Tel. Harlow Bem 
2599 


E undertake the manufacture of trans- 
. formers singly or in quantities to any 
specification all work guaranteed for 12 
months, ‘ 
LADBROKE TRANSFORMER Co.. Ltd., 820a, 
Garrow Rd., London, N.W.10. Tel. Ladbroke 
. [ 


0220 


SERVICES OFFERED. . 


RAVE it to us. 


FOR all electronic wiring, small or large, metal 
fabrication, engraving, etc., highly competitive 
prices and excellent delivery. - 

APPLY: Contracts: Manager, C. & B. Elec- 
tronics, Ltd., 3, Wellington Road, St. Mary 
Cray, Orpington, Kent. Tel. Orpington ate 


RINTED -circuit service; small quantity runs 
quickly and economical.—Quotations and 
information from Teleradio Co., Ltd., 18, Turn- 
pike Lane, N.8. : [2888 


ELECTRONICS APPOINTMENTS LTD.. 


INVITES 


PROFESSIONAL ENGINEERS AND 


Buyer can collect within’ 
[0237 . 


TECHNICIANS 


to avail themselves of its confidential and efficient services Free of Charge. 


E.A.L. offers a complete and comprehensive survey of vacancies in any 
area in S.E. England to suit your requirements. 


ENGINEERS, DRAUGHTSMEN AND WRITERS of all grades 


with at least. 2 years experience in British Industry. *Phone or write: 
GLOUCESTER MANSIONS, CAMBRIDGE CIRCUS, LONDON, 
W.C.2. Phone: TEMple Bar 5557/8. 
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new 14th. edition 


Wireless World 


GUIDE TO - 
BROADCASTING 
STATIONS 


Compiled by the staff of 
«« Wireless World ”’ 


The information given in this fourteenth edition has been 
completely revised and brought right up-to-date. All 
authorized long- and medium-wave stations operating in 
the European Broadcasting Area are listed both in order of 
frequency and geographically. 

Nearly 4,000 short-wave stations, all over the world, are 
listed in frequencies, wavelengths and power of the stations 
and also geographically. 

Over 178,000 copies of previous editions of this book have 
already been sold. 


5s met by post 5s 8d I28pp 7tins. x 4$ins. 
obtainable from all booksellers 
Published for Wireless World by ILIFFE Books Ltd. 


DORSET HOUSE, STAMFORD STREET, LONDON SEI 


171W W—160 FOR FURTHER DETAILS. 
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7th edition of a practical handbook 


pete a : 
RADIO AND ELECTRONIC 


LABORATORY HANDBOOK © 
RE ANS A 


_M. G. SCROGGIE, B.Sc., M.I.E.E. 


Due primarily to the growing use of semi conducting 
devices, including transistors, this new edition has been 
completely revised. It now covers techniques applicable 
to many fields beyond that of radio. Electronic instru- 
ments have increased in number, cost and complexity 
and technicians will find invaluable guidance made easily 
accessible by concise summary of all relevant informa- 
tion which may be required. ~ 


55s. net by post 57s. 3d. 540 pp. Illustrated 
obtainable from leading booksellers 
Published for ‘‘ Wireless World ”’ by ILIFFE Books Ltd. 


DORSET HOUSE, STAMFORD STREET, LONDON, S.E.| 


11W W—161 FOR FURTHER DETAILS. 


TECHNICAL TRAINING 


INSTRUMENT All types of Electronic, : : 
EARN Radio and Electronics the New Prac- | |eepwicING Scientific, and Precision ee ee ,nlcchitel, Sa ee 
ee aay oe jatest phase ict oa | Instruments repaired and WCW), New Mills, Stockport. [2729 
menting wi uil s— | . : 
} Br Dept. overhauled. MAZING offer, buy now and save—save &’s. 
as you learn Free brochure from eet | DIVISION A New replacement L.O.P.T.’s for 4rd of 


W.W.10, Radiostructor. Reading. \ 


normal price. 


BRENSAL ELECTRONICS} | pxCO U25 38/6 exchange Money refund in 
ADIO AD TV; esas. £30 oo LIMITED EMERSON 38/6 exchange. 7 days if not 
aN Brice So Rese Ee eae aie ioaeen Charles’ $ Bristol. | COSSOR ~38/6 exchange. satisfied. 
ing for Brit.I.R.E., City & Guilds, Amateurs arles Street, Bristol, COMPARE our prices; virtually any make 
Le aE Enna GMA ang ane cg Tel: Bristol 28167 supplied; sené us your old L.O.P.T., we will 
rochure trom—. 1bism, 2 10 ‘Ls ’ 5 me ee op Le 
7 rege send you a replacement one for 38/6. 
Russel Sie eae ne: _ 11W W—162 FOR FURTHER DETAILS. PLEASE note slight additional piper panels 


ce & GUILDS (electrical, etc.), on ‘* No 
Pass—No Fee’’ terms, over 95% successes. 


—For details of modern courses in all branches 


of electrical engineering, applied electronics, Cash 
automation. etc., send for 148-page Hand- ARMSTRONG 

book—free and (post irée-—B-LEvt | (pet 227 Mono .. £83 18 
388A), 29, Wright’s Lane, London, W.8. [00 227 Stereo .. £48 15 


GARRARD 


} SPECIAL OFFERS—NO INTEREST TERMS 


Dep. 12 pyts. 18 pyts. 


68/- 50/10 36/5 
97/- %3/2 52/6 


damaged. 

NO gimmicks—genuine offer. 
S.A.E. for further details; 
L.O.P.T.’s 3/-; c.0.d. 5/- extra: 
WITWORTH T.V. SERVICE, 32a, All Saints 
Rd., W.1l. Tel.: Par. 9972. Open all day 
Mon.-Sat. inc [0188 


NUSED meters, 0-15 amps M/C, 2in round 
J flange, fitted external shunt, basic 5 M/A, 


postage on all 


Monthly 


.M.G. Certificates, City & Guilds Examina- Lab. A/EV26A £20 11 41/1 30/10 22/2 : 
i 5 ina- : y 6/-, t paid.—J. C ay, 8 fiel 4, 
{ tions, LE.R.E., also many non-examina- 4HF/EV26A £17 17 35/3 26/10 19/3 Pe wee 75 Oeney Churchfield foe 
tion courses in radio, TV and electronics; 301 Strobe .. £22 011 44/11 33/- 93/11 ; ¢ 

study at home with world famous I.C.S.— A. L. STAMFORD LTD. ENSON’S better bargains, send s.a.e. for 


Write for free prospectus, stating -subject, to 
International Correspondence Schools (Dept. 
443), Intertext House, Parkgate Rd., London, 
$.W.11. [0029 


Dept. H4, 98 Weymouth Terrace, London, E.2. 


free catalogue of Government and manu- 
facturers’ electronic surplus, to—Superadio 
(W.), Ltd., 116, Whitechapel, Liverpool, 1. 


11W W—163 FOR FURTHER DETAILS. [2564 


Editorial Assistant Wanted 


Applications are invited for a post as editorial 
assistant in the team which produces Wireless 
World. Essential. qualifications are a well- 


developed critical faculty, a wide interest in and 
general knowledge of electronics, including radio, 
and the ability to write lucidly. 


Write in the first instance to the Editor, Wireless 
World, Dorset House, Stamford Street, London, 
S.E.1, giving details of age, education, experience 
and main interests. 


TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 
CHOKES RADE ENQUIRIES WELCOMED 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS 
RELAY AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., A.W.R.E. L.£.B., B.B.C., ETC. 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 2261 t EST. 1933 


11W W—164 FOR FURTHER DETAILS. 
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INTER-COM TELEPHONES 
20-WAY /PRESS-BUTTON INTER-COM. TELE- 
PHONES in Bakelite case with junction box. Thor- 
oughly overhauled. Guaranteed. £7/15/-.. Per Unit. 
10-WAY PRESS-BUTTON INTER-COM. TELE- 
PHONES in Bakelite case with junction box. Thor- 
oughly overhauled. Guaranteed. £6/15/-. Per Unit. 
P.M. MOVING COIL SPEAKERS 
5in. 9/6. Sin. 3 ohm 10/6, Elliptical 7x4in. 3 ohm 10/6 
SUPERIOR TYPE DESK PHONES, black Bakelite 
cases. Complete with Hand Set. Dial 0-9 and internal 
bell. £3/7/6. 
G.P.0, TELEPHONE TYPE CARBON HANDSETS 10/6. 
5in. ROUND MOVING COIL SPEAKER. 3 ohm. 
10/6; 10in. 22/6. 8in. 3 ohm 10/6. 
7x4in. 10/6. 


| Ex EQUIPMENT: COLLARO. 3 speed auto changers, 
complete with arm and p.u. Hi-Fidelity Model RC54, 
also Model RC531 A.C. mains. Approx. size 13in. x 
lljin. Height 7in. £3. 


ELECTRICITY SLOT METERS (1/- in slot) for A.C. 
mains, Fixed tariff to your requirements. Suitable 
for hotels, ete. 200/250 v. 10 A. 84/-; 15 A. 94/-; 
20 A. 104/-; other amperages available.’ Recondi- 
tioned as new, 2 years’ guarantee. 

QUARTERLY. ELECTRIC CHECK METERS,  Re- 
conditioned as new. 200/250 v. 10 A. 42/6; 15 A. 
52/6; 20. A. 57/6. Other amperages available. 2 
years’ guarantee. 

INDICATOR LAMPS. 10 in each strip, approx. size 
11x 3tin. 15/-. 

BRASS JACK STRIPS. 10 Jack sockets in each strip. 
Size approx. 11 x 3hin. 12/6. 

8-BANK UNISELECTOR SWITCHES. 25 contacts, 
alternate wiping £2/15/-. 8 bank half wipe £2/15/-. 
6 bank, half wipe, 25 contacts, 47/6. 

ALL GAUGES INSTRUMENT WIRE. Tin copper 
enamelled cotton silk resistance wires from 16 §8.W.G. 
to 50 8.W.G. List sent on request. Send S.A.E. 
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS. 
Ex-Govt. 0-9,999, 25/50 v. D.C. Size 4x1xlin. 
Single coil 2,300Q. Single coil 500Q. 15/-. 

MOVING COIL HEADPHONES with chamois wash 
leather earpads, 25/-, 

CHROME TELEPHONE DIALS, 0-9. Suitable for 
inter-office and factory installation, 12/6. 


All prices include carriage in United Kingdom 


23 LISLE ST.( 8: 296° )LONDON, W.C.2 


Closed Thursday 1 p.m. Open ail day Saturday 
11W W—165 FOR FURTHER DETAILS. 


TELEVISION 
SERVICING 
HANDBOOK 


Revised and Enlarged 
by G. J. KING 


35/- Postage 1/6 


REFERENCE DATA FOR RADIO EN- 
GINEERS by S.T.C. 42/-. Postage 2/-. 


THE RADIO AMATEUR’S HAND- 
ea 1964 ed. by A.R.R.L. 36/-. Postage 
al 3. 

GUIDE TO BROADCASTING 
STATIONS by ‘“‘ WW.” 5/-. Postage 6d. 
PROBLEMS IN ELECTRONICS by J. C. 
Higgins. 24/-. Postage I/-. 


ELECTRONIC MEASUREMENTS by 
fi E. Terman and J. M. Pettit. 42/6. Postage 
1/6. 

FREQUENCY DIVIDER ORGANS, For 


the constructor by. A. Dougias. 25/-. 
Postage |/-. 


RADIO, TELEVISION & ELECTRICAL 
REPAIRS ed,. R. C. Norris. 50/-. Postage 2/-. 


WORLD RADIO TV HANDBOOK 
1964. 22/-. Postage I/-. 


RADIO VALVE DATA 7th ed. Compiled 
by ‘“‘WW.” 7/6. Postage I0d. 


COMPLETE CATALOGUE I|/-. 


THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKIST 
of British and American Technical 
19-21 PRAED STREET 
LONDON, W.2. 
Phone: PADdington 4185 
Open 6 days 9-6 p.m. 
11W W—166 FOR FURTHER DETAILS. 


moan 


Books 


SOUND SYSTEMS 


AUDIO EQUIPMENT 
MANUFACTURES 


STANSTED, ESSEX. 


Phone: STANSTED 3132 
11W W—167 FOR FURTHER DETAILS. 


A MELIFIERS for 12v. 


THESE units were made by Mullard, Ltd. for 
the Army and are of recent manufacture and 
housed in a robust aluminium box. 

THEY comprise of a push-pull output stage 
(EL91) with a low-impedance, output trans- 
former to match a 3-to-50hm loud speaker; also 
a vibrator pack using a C-core transformer 
giving 250v at 50mA; the indicator light, and 
with volume control, fuse indicator light, and 
on/off switch; the input to the amplifier is 
medium impedance and transformer coupled; 
these units are ideal for increasing the output 
of transistor radios, used in cars or caravans, 
or for conversion to gram amplifiers; they will 
also supply an AC/DC electric shaver, these 
units are brand new and boxed: circuit dia- 
gram and suggested modifications supplied with 


. unit. 


£1/15 PLUS 5/- post. 

RADAR units, brand new and very 
recent American manufacture. 

CONTAIN: 14 relays—including high speed. 
ae eas Pea 7—12AT7, 


boxed, 


210/215v 50c/s s/P, O/P 110 VDC 15-amp F.W: 
bridge rectifier, made by Hurst Electrics, very 
conservatively rated, good used cond., tested 
and guaranteed—one only. 

£12 PLUS £1 carriage. 

SILICON Bridge Rectifier. 

FERRANTI type B1-41-11C, 200 P.I.V. 200 
amps, 500 amps, forced air; new cond., in 
transit box. 
£16 POST paid—one only. 

SILICON Diodes. | 

AMERICAN Westinghouse. 

50 P.I.V., 160 amps, £1/7/6 or 5 for £4/10. 
300 P.I.V. 160 amps, £2/10 or 4 for £8. ‘ 
ee types post paid, limited number avail- 
able. 

RELAYS 

26V coil 6P, c/o 5a, sealed, 6/6: 26V coil 4P, 
c/o 10a, sealed, 6/6; H96E 1.7+1.7k ohm 1P, 
c/o plug in with base, 12/6; 12v 1800hm 
miniature. 2P_ c/o, 7/6; high-speed coil, .1.4k 
ohm, 13mA, 1P c/o rated, 50v 1mA, octal based 
sealed, 8/6; 6v 400 c/s chopper, 1P, ¢/o Octal- 
based sealed, 8/6. _ 

ALL relays post paid. * 

Send for free lists of other Suplus items. - 

B. SLATER, 24, Lifford St., ~Sheffield, 9, 
Yorkshire. [2894 


ATALOGUE No. 15, government surplus 

electrical and radio equipment, hundreds 
of items at bargain prices for the experimenter 
and research engineer; 2/6 post free, catalogue 
cost refunded on purchase of 50/-.—Arthur 
Sallis Radio Control, Ltd., 93, North Rd., 
Brighton. [0195 


AV [ETELWORE, all types cabinets, chassis, 
racks, etc., to your own _ specification, 
capacity available for small milling and cap- 
stan work up to lin bar. 

PHILPOTT’S METAL WORKS, Ltd., Chapman 
St., Loughborough. [0208 


1475 receivers, 11 valve, 2/20 Mc/s, xtal 

check, xtal BFO variable selectivity, down 
to 300 c/s on cw, sensitivity 1 micro volt., 
needs 12 and 250 volts, h.t working but some 
corrosion, £9/10; R.F. units No. 2 and 3, 
100-156 Mc/s and 190-240 mc/s, No. 2 three 
6 AK fives, No. 3 three 12 at sevens, these 
are a complete converter with 15/Mc/s I.F., 
new, No. 2 £3, No. 3 £2; also some B.C. 2 21s 
from £4.—Tricitar, Coventry Airport. Tollbar 
3456. [2899 


740 ELECTRIC POWER amanae 


AA from 12 « CAR BATTERY 
"Te AMERICAN DYNAMOTOR UNIT 


{ZS Py | Input 12y. output 200/250. at 150 to 220 watts. 
ran 


=) Perfect for TELEVISION, POWER TOOLS and ali 
universal AC/DC ELECTRICAL EQUIPMENT, gives 
a2) wonderful results. Price ONLY £8 + t2/-carriage. 
@ Send stamped envelope for full illustrated details 
= = >, eee) DeptD SCIENTIFIC PRODUCTS, CLEVELEYS, Lancs. 


11W W—168 FOR FURTHER DETAILS. 


123 


EXCLUSIVE 
OFFERS 


* R-1471 Communications Receivers e aiat 


£16 0 
%* 6 volt American Mobile Transmitters, 

SOA0 s/s PME a ee Pace. £12 10 
% SCR~625 Mine Detectors ............ £14 10 
* American Carbon Mikes, on table stand, 

MGW?) sisichis src cists ates eh slats sla era 10 
%* American T47 Morse Keys .......... 5 
% AN/FGC-1 Teletype Terminals ........ £75 0 
%* American Power Units, PE-237 ...... £12 10 
* §.T.C. RX-5 Receivers .............. £85 0 


% T-4/FRC Transmitters................ £65 0 


% MD-1/FRC Modulators ............ £75. 0 
* Motorola Mobile Transmitters 30/40 1n¢/s 

ESM: 6) Va Oust cies bettie © ciate £12 10 
% AN/TCC-3 Telephone Carrier Terminals £150 0 
%& Eleinschmidt 2A. 5 unit Teleprinters .. £25 0 
% TT-40/FT Teletype Terminals ........ £55 0 
% E.MLI. Recording Bridges, 230 vy. A.C... £12 19 
* E.H.T. Rectifier, 18 KV 500 m/a .... £250 0 
* Philco C.43 Transmitters, 2/12 me/s... £75 0 
*% Western Electric Stabilised Power 

Supply, llé.v er biampoi 2 eae £17 10 
%* 85-foot 24in. dia. Steel Tubular Masts.. £50 O 
%* 5-foot Post Office Racks, 19in. wide .. £3 10 
%* 15 KVA Constant Current Transformers £7 0 
* Pen Type Personal Dosemeters ........ 15 
% 1; KVA Double Wound Totally Enclosed 

Transformers, 250/110 v. ...... PRES £6 10 
% 75-foot Hollow Plywood Masts £85 0 
% E.M.I, 3794 Waveform Monitors on 

brolleysreansaine tse eaten scsi ces £125 0 
* E.M.I. WM5A Oscilloscopes .......... £175 O 
%* Metro-Vickers H.S.500 Waveform 

MOulbaee iain tigescic tine estas zane £225 0 
% R.201 85-valve Triple Diversity Re- 

COLVOLE ass 'sisicthieh ai iPsiee os coe se Reale £75 O 

40-page list of over 1,000 different items 

available—keep one by you. 


%*% R.C.A. 420 me/s. 5-element Yagi Aerial 
Ar 


WAV co Sree nisatere Cisistele ciel ereleieiste seteereele £2 10 
% 19in. Folding Rack Shelves, nickel and 

BUCY A ciatatial ta slots wus tvemin lt ais ato mb ates frat £110 
%* 5.0.8. Distress Band 500 kc/s, Precision 

Bbtore sw ieccteapaesane teats £110 
+ Woden 400 m/a 20 Henry Chokes .... £1 5 
* Crypton Cabinet Rectifiers, 200/250 vy. 

CODON SL Be reeaicle oye piniciatetsiccniw ip cieite are £3 40 
%* BC-610 Whip Aerials, 3 sections, 9 fect 

VOUS dap sisfecrinrere Cevisiestecos tinwcaate were £110 
% American Condensers, 3,500 mfd. 

b WIGS. BH VON 5 <2 sels c.e's viaje eo 0 visin Syie'a 10 
%* Precision Mains Filter units -......... 10 
% R.C.A. 25 Watt Horn Projector Speakers, 

range 1 mile ....cessseesewece secs £15 0 
% R.C.A. Squadron Announcing Systems, 

capacity up to 12 speakers .......... £95 10 
% Dowty High Speed Register Counters, 

AND she aialeteseidic'alste Seteiale vias amiairie eieintaiess £6 0 
+ Edwards Speedivac Pumps, 230 vy. A.C. £22 19 
% Metro-Vickers Metrovac Pumps, 250 v. 

A Onsite iilaa ae aeree tine cine’ teseeeller £17 10 
x Avo Geiger Counters ................ £9 10 
% DAE-1. Marine Receivers .......... £22 10 
% PV-500 watt Marconi Transmitter, 

S/UMimMe]B. eave wdc seeceviesepeesacs £200 0 
%*% E.C.C. 10 KW Rectifiers, 230 v. A.C. 

tO 220 V5 472 As “Ss cite se siec ewes stews £75 0 
% TCC-3 Carrier Telephone Systems .... £205 0 
%* RD-115 Twin Channel Video Type 

Wape | Recorders yogis -oisisiv de sisia cs. ies £125 0 
% Type 44—5-unit Keyboard Perforators £12 10 
% Creed Morse to 5-unit Electronic Con- 

VOTUEES wan cciseccsenvetercsnenseces £95 0 
+ Teletype Metal Tables for 2 machines. . £4 10 
% Eddystone S.750 Receivers .......... £42 10 


Carriage extra at cost on all above. 


We have a large quantity of ‘* bits and pieces ”’ 
we cannot list—please send us your requirements— 
we can probably help—all enquiries answered: 


P. HARRIS 


ORGANFORD - DORSET 


WESTBOURNE 65051 
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BAKERS SELHURST Retail | Input | Frequency 

1964 MODELS - PRICE ) watts | Range o/s 
S 0 UJ i 0 12in. Stalwart (Public Address) 5 ens. | 15W | 45-13,000 
= 12in. Stalwart (Foam Suspension) 6 gns. 10W | 40-14,500 
1 | ASI C 12in, Stereo (Foam Suspension) 7 ens. | 12W | 35-16,000 
V2: : 12in. Standard (Heavy Duty) 7 ens. | 20W | 40-14,500 
12in. De Luxe (High Fidelity) 9 gns. | 15W | 25-16,000 
D ES | G el ! 12in, Bass (Aluminium Former) | 12 ens. | 25W |} 25-15,000 
Zi 12in. Ultra De Luxe (High Fidelity) |.15 ens. | 20W | 20-18,000 
12in Ultra 12 (Aluminium Drive) 16 gns. | 20W | 20-20,000 


THE CONNOISSEUR’S CHOICE 


“ none genuine without this seal ’’ 


Cast aluminium frames, no resonance, steel magnet assemblies, bolted 
r 15in. Auditorium Mk. ie | 18 ens. | 85W | 20-12,000 

together, no riveted or glued inaccessible parts. Sound basic design with (Heat-Prooted Paxolin Former, ideal for “Elestric Guitars”) 

no gimmicks! With lifetime guarantee. 


BAKERS WHOLESALE DIVISION 
BENSHAM MANOR ROAD PASSAGE, USUAL TRADE and FACTORS TERMS 


THORNTON HEATH, SURREY THOrnton Heath 1665 We can supply direct by post, if no local stockist’ 
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| TUITION = 
ULL-TIME courses for P.M.G. certificates 
100% TRANSISTORS and the radar maintenance certificate. also 
f | 2m electricai and electronic engineering. _ Ine 
| formation from College of Technology, Hull. 


A LOUDSPEAKER 
° ENCLOSURES 


_ Corner 172 ARU Enclosure for 
Goodmans 12” Speakers 


OC44, OC45, OC81, OCBID, 3/6 each. | | (O14 £16-10-0 
OCI70, AFII7, OCI7I, 4/- each. | | THE. Incorporated Practitioners in Radio & | A. DAVIES & CO. 
! | Electronics (I.P.R.E), Ltd., Membership (CABINET MAKERS) 
OC26, OC35, 10/- each. XBI03, | | Conditions booklet 1/-; sample copy of, L.B-R.E. 3 Parkhill Place (off Parkhill 
i | cial Journ: - post free.— ecre- a 
XA102, XA112, 2/- each. RED AND | tary, 32, Kidmore Rd. Csaeramannd Reading: , =| Hod), jeri oa 
WHITE SPOTS t/- each. XCI4I 6/- | | Berks: (008s | el 
| | ADIO officers, see th ld; g and =e 
each. 250M ZENERS, 3/6 each. | R shore appointments; oie my secon. sacs 11WW—175 FOR FURTHER DETAILS. 
4 v. to 22 v. S.A.E. LIST. | cesses provide additional trainee vacancies dur- 


| ing 1964/1965. day and. boarding students; 
| grants and ‘scholarships available; stamp for 


B W CURSONS prospectus.—Wireless College, Colwyn Bay. 
iene = ODDIE FASTENER 
78 BROAD STREET, IND TV set_trouble in minutes from that 
great book The Principles of T.V. Receiver 
CANTERBURY Servicing, 10s. 6d. all book houses and radio 


who.esalers.—If not in stock, frem Dept. A. 
Secretary, 32, Kicmore Rd., Caversham, Read- 
ing, Berks. [0089 
11W W—171 FOR FURTHER DETAILS. if .E.R.E., City & Guilds and R.T.E.B. exams; 


specia! ised I.C.S. home-study course will 
ensure sSuccess.—For details of wide range of 
exam. and diploma courses in radio, T.V. and 
electronics, also new practical courses with 
kits, write to I.C.S.. (Dept. 522), Parkgate Rd., 


London, S.W.11 r0036 “US 
FOR SALE AMUMECHE.. AMIERE., City & Guilds, THE FASTENER WITH ENDLESS 


ete:, bring high pay and _ security. ) i 
N = ( : APPLICATIONS - SIMPLE - POSITIVE 
VACUUM - PRESSURE cesses. Passo Fee oh is oe Fete rea SELF - LOCKING. MADE iN A 


branches of Engineering, Building, Elec- 


IMPREGNATING PLANT || fants ¢6:, "iis, ais eieaae ear || VARIETY OF TYPES AND SIZES: 


Barlow - Whitney 24” x 24” fo118 5 
CUSTOMERS REQUIREMENTS. 
Autoclave and storage vessel WIDELY USED IN THE RADIO 


TECHNICAL TRADING CO. | || INDUSTRY 


11/12 NORTH RD., BRIGHTON IIlustrated brochure and other information 
TEL.: 67999 will be gladly sent on request. 


V A LV = S— oe : ethan re ROSS, COURTNEY & COMPANY, LTD. 
the May issue still available. (C006 Eo eae 


Terminal House, Elthorne Road, 
Other Retail Shops:- 72 East Street, London, N.19. TEL.: ARChway 0551 
Southampton & 350 Fratton Road, Portsmouth CABLES: ‘‘tHOMONYMS, HOLWAY,’’ LONDON 


11W W—172 FOR FURTHER DETAILS. _ 11W.W—174 FOR FURTHER DETAILS, 11W W—176 FOR FURTHER DETAILS. 


——THE HIGH - FIDELITY—— 
MAIL ORDER SPECIALISTS || |} YOUR CAREER « RADIO? 


heated 

Complete with vacuum pump 
and air compressor 

Full working order. 


Drake Transformers Ltd., 
Billericay 1155. 
Essex. 


GOODS DESPATCHED BY RETURN Fm hu te Seuss and big money ast ee Flares ese 2 Capt: 

H i eld o ectronics today—both in the U.K. and throughouw e 
Carriage, Packing & Insurance (U.K.) FREE!! world. We offer the quest home study training for all subjects in 
AMPLIFIERS . lg pt St pe PM ahd a AEE - MICROPHONES @ radio, television, etc., especially for the CITY & GUILDS EXAMS. 
QUAD, LEAK, ROGERS, DULCI, ARMSTRONG, CHAPMAN, JASON, WHARFE- (Technicians’ Certificates); the Grad. Brit. I.R.E. Exam.; the Radio § 
DALE, T.S.L., GOODMANS, GARRARD, G.E.C,, CONNOISSEUR, W.B. COLLARO, Amateur’s Licence; P.M.G. Certificates; the R.T.E. B. Servicing 
LENCO, ACOS, B. J. PHILIPS, LUSTRAPHONE, RECORD HOUSING, FERRO- Certificates; etc. Also courses in Television; Transistors; Radar; 


GRAPH, VORTEXION, BRENELL, WEARITE, TANNOY, LOWTHER, RONETTE Computers; Seryomechanisms; Mathematics and Practical Transistor 
FI-CORD, 8.M.R., ETC. . or »» . Radio course with equipment. We have OVER 20 YEARS” ex- 4 
Hire Purchase terms available @ ‘‘ Comparator ” Demonstrations perience in teaching radio subjects and an unbroken record of exam. é 


W (@) R LD WI DE EXP O RT E RS successes. We are the only privately run British home study Institute 


OVERSEAS ORDERS SENT FREE OF PURCHASE TAX specialising in electronic subjects only. Fullest details will be gladly 
AND SHIPPED PROMPTLY AT MINIMUM COST Se nee hour an yiae Heaton, 


FREE BROCHURE TO:- 
C. C. GOODWIN {SALES} LTD. SEND FOR 
(nev onay ia aeenO NOI oe ea BRITISH NATIONAL RADIO SCHOOL 


LONDON, N.22. 07 9-5 Tel: BOWes Park 0077/8 DEPT 1 - RADIO HOUSE ~ RUSSELL ST - READING - BERKSHIRE 
Us. p.m 5 — . 


Be, 


se 
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Radiospares Ltd. 


WIRELESS WORLD 


FOR ELECTRONIC COMPONENTS-BY RETURN 


11W W—178 FOR FURTHER DETAILS. 


layout and wiring. 


Since 1941 we have 
HAND BUILT HIGH FIDELITY EQUIPMENT 
V.H.F. tuners from £15. Multi waveband tuners 


including or less Y.H.F, band from 
£22. Tone control units, Mono and 
Stereo amplifiers, etc. Technical 
details willingly. 

TELSCOMBE CLIFFS 
NEWHAVEN 


E RO Ue 
SUSSEX 
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2 AMHURST ROAD 


FOR ALL YOUR PANEL WORK 
WRITE FOR ILLUSTRATED 
BROCHURE OF PARALEX 
& LUFBRA ADJUSTABLE 
HOLECUTTERS 


WITH MORSE 


OR STRAIGHT 


. TAPER 
Sei cue eHAN Ue 
UP TO NO. 4 eae 


HOLES ACCURATELY BORED 
FROM lin. DIA. TO 12in. DIA. 


AKURATE ENGINEERING Co. Ltd. 


CROSS LANE, LONDON, N.8 
TEL. FITZROY 2670 
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NEW from OLSON 


PROJECTS AND WIRING 


Our design staff include both mechanical and elec- 
tronic design engineers to enable us to extend our 
service beyond the purely mechanical design of racks, ies 
cases, etc. We back up this design service with a team 
of prototype wiremen, so that we can undertake 
the complete manufacture of projects, covering the 400 
mechanical design and manufacture and the electronic 


MODERN CASES FOR MODERN REQUIREMENTS 


The firm of Olson Electronic Ltd. have found need for small instrument cases 
in the industry and are introducing a series of smal] cases designed to satisfy 
the demands of miniature assemblies, these are strongly made of 20 s.w.g. mild 
steel and finished in silver-grey hammertone stove enamel with front pane] in 
light grey (shade 631) high gloss enamel. 


Rubber fect are fitted to all cases. Vent panels can be fitted at a small extra 
_ charge. 
FRONT 
TYPE WIDTH HEIGHT DEPTH PANEL 
Extra strength 
25A 6tin 4hin. 4hin | 18 swg 
25B 64in 4hin, 6tin 18 swg 
264A 82in 5jin. 6hin 18 swg 
26B 83in. 5jin. 8iin } 18 swg 
Q7A 12hin 7tin. 5yin 16 swe 
278 12kin Thin. Sin, 16 swg 
2A 14in. 104in. 6hin 16 swg 
fe 28B 14in. ! 103in. 8}in | 16 swg 
NEW SIZES OF INSTRUMENT CASES (STANDARD SIZES) 
TYPE WIDTH HEIGHT | DEPTH EXTRA 
| STRENGTH 
29A 10in, 4in. 6in, | 18 swe 
29B 10in, 4in. 8in. i 18 swg 
S0A 12in. bin. 6in. 18 swg 
30B 12in. din. 8in. 18 swe 
831A 14in. Sin, 6in. 18 swg 
14in, 6in. 8in. 18 swg 
STANDING CASES 
40A 4hin. 64in. 6in, 18 swg 
40B 5fin. 8zin. 6in. 18 swg 
5}in. 82in. 8in. 18 sw 
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Quotations gladly given for customers’ own specifications and special requirements 


OLSON ELECTRONIC LIMITED, 54 Myddleton Street, 
LONDON, E.C.! 


Telephone: TERminus 8081 


nestles f radio, television and electronics with 
the world’s largest home study _organisa- 
tion, I.E.R.E., City & Guilds, R.T.E.B., etc.; 
also practical courses with equipment; all books 
supplied.—Write for free prospectus, stating 
subject, to 1.C.S. (Dept. 442), Intertext House, 
Parkgate Rd., London, S.W.11. [0032 

.V. and Radio—A.M.I.E.R.E., City & Guilds, 

R.T.E.B. Cert., etc., on ‘‘ No _ Pass—No 
Fee’’ terms, over 95% successes.—For details 
of exams and home training courses (including 
practical apparatus) in all branches of radio, 
T.V. and electronics, write for 148-page hand- 
book—free. B.I.E.T. (Dept. 387A), 29, Wright’s 
Lane, London, W.8. [0016 


“e OW and Why ”’ of Radio and Electronics 
i made easy by a new, no-maths Practical 
way Postal Instruction based on hosts of ex- 
periments and equipment buildings carried out 
at home. New Courses bring enjoyment as well 
s knowledge of this fascinating subject.—Free 
rochure from Dept. W.W.122, Radiostructor, 
Reading. [0240 
ECOME ‘‘ Technically Qualified’’ in your 
spare time, guaranteed diploma and exam. 
home-study courses in radio, TV, servicing 
and maintenance, R.T.E.B., City and Guilds, 
etc.; highly informative 120-page Guide—free! 
tChambers College (Dept. 433), 148, Holborn, 
‘London, E.C.1. [0013° 


POHE proprietor of British Patent No. 832480, 

entitled ‘‘ Tracking System,’’ offers same 
for license or otherwise to ensure practical 
working in Great Britain.—Inquiries to Singer, 
Stern & Carlberg, 140 So. Dearborn St., 
Chicago, Illinois 60603, U.S.A. [2902 


‘ BOOKS © 


i IRELESS Servicing Manual.” W. T. 

Cocking, M.I.E.E. This is the tenth edi- 
tion of a book which since 1936 has been known 
to radio servicemen everywhere as a reliable, 
thorough and comprehensive guide to solving 
most of the problems that arise in the repair, 
maintenance and adjustment of the modern 
radio receiver. In the present edition a major 
addition is a chapter devoted to transistors and 
transistor sets. The author of ‘‘ Wireless Ser- 
vicing Manual ” is well known to a wide circle 
of readers as former editor of “ Electronic 
Technology’? and now of ‘Industrial Elec- 
tronics.”? His crisp lucid style makes this hand- 
pook of utmost value to the service man and 
amateur alike. 25/- net, 26/- by post from 
Iliffe Books Ltd., Dorset House, Stamford St., 
London, §.E.1. 


“WIRELESS WORLD” TEST INSTRUMENTS 


Complete sets of Metalwork, machine engraved 
Fronts Panels, Special Tag Boards and all 
specified Ist grade components. 

For professional appearance and performance. 
Send 6d. in stamps for lists. 


MALVYN ENGINEERING WORKS 


Engineers to the Radio and Electronic Industries 


7 CURRIE STREET, HERTFORD, HERTS. 
LELEPHONE: HERTFORD 2264 
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RESISTANCE WIRES 
EUREKA-CONSTANTAN 


Most Gauges Available 


NICKEL-CHROME MANGANIN 
NICKEL-SILVER 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 
SMALL ORDERS PROMPTLY DESPATCHED 
B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets, and rivets 
EBONITE and BAKELITE PANELS. 
TUFNOL ROD, PAXOLIN TYPE CO!L 
FORMERS AND TUBES, ALL DIAMETERS. 
SEND STAMP FOR LIST. TRADE SUPPLIED. 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 
Phone: Clissold 4688 
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Quartz Grystal Units, 


For 


ACCURACY 
RELIABILITY 

PRICE ECONOMY 

- ou Can Write for 
DEPEND Brochure € 
on Price List. 


THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. Works, Wellington Crescent, 
New Malden, Surrey (MALden 0334 & 2988) 
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“Q-MAX” SHEET METAL 
PUNCHES 


ROUND, 
SQUARE 
and REC- 
TANGULAR 


Theeasiestand 
quickest way 
of © punching 
holes in SHEET 


Pat. N 


8 
METAL. & 938098 

NEW SIZES: 2” round 11/6 &” round 12/3 
(Key 10d.) 


List of Sizes and Prices on Application. 


BERRY’S RADIO 


25 High Holborn, London, W.C.1. 
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The RADIO AMATEURS 
HANDBOOK 36/- 


1964 ED. by A.R.R.L. Postage 2/6. 

Dual Standard and 625 line T.V. Receivers 
by King. Postage 6d. 2 8/6 
Guide to Broadcasting Stations new ed. 
by Wireless World. Post 6d. 5/- 
The Tape Recorder, new ed., by Nusen. 
Postage I/-. 13/6 
101 ways to use your V.O.M. and V.T.V.M. 


by Middleton. Postage 1/-. 16/- 
R.S.G.B. Amateur Radio Call Book 
1964 ed. Postage 6d. 4/6 
Radio Valve Data by Wireless World 
7th, ed. Postage 9d. 7/6 


Transistor Amplifiers for Audio Fre- 
quencies new ed. by Roddam. Postage 1/6. 

45/- 
Beginners Guide to Electronics new a 
by Squires. Postage l/-. 15/- 
Mullard Reference Manual of Transistor 
Circuits. Postage I/-. 12/6 


UNIVERSAL BOOK CO. 


12 LITTCE NEWPORT STREET, 
LONDON, W.C.2. 


(adjoining Lisle Street) 
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TOOLS FOR ELECTRONIC AND 
HOME USE 


We stock over 2,000 different Tools, also 
Electric Drill (from 95/-) and all attach- 
ments. Trade Discount Prices to all 
‘* Wireless World ’’ readers. 
PICADOR CABINETS. We stock a 
wide range of Small Storage Cabinets 
with Plastic Drawers. 

INFRA-RED Heaters and Fluorescent 
Lighting including our Phillips Com- 
bined Infra-Red and Light Fitting (just 
plug-in to any Lampholder) for 37/6d., 
Post 4/-. 

Send for 50-pagelllustrated Catalogue (6d. 
stamps). Suppliers to Leading Firms and 
Government Depts., Schools, etc. 


K.E.P. PRODUCTS LTD., 


ASHMEAD ROAD, LONDON, S.E.8 
Tideway 2449. Prompt Postal Service 
Est. 80 Years. 
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CABINETS @ CASES 
CHASSIS 


Anything in metal. “ONE OFFS” a pleasure. 
Send your drawings for quote 
Stove enamelled in any professional finish 


MOSS, WATSON 


40 MOUNT PLEASANT STREET, OLDHAM, 
LANGS. j MAIN 9400 
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es ASIC Mathematics for Radio and Elec- 

tronics.’’ By F, M. Colebrook, B.Sc., 
D.I1.C.A.C.G.I. Revised and enlarged by J. M. 
Head, M.A. (Cantab.). Presents in readable 
form a complete course in basic mathematics 
from engineering students of all kinds and 
leads on to the more advanced branches of 
mathematics of increased importance to radio 
engineers. In this edition the chapter cover- 
ing the application of mathematics to radio 
has been revised and enlarged, while new sub- 
jects covered include Stability, Linear Differ- 
ential Equations, Elementary Statistics, Short 
Cuts to Numerical Calculations and an Intro- 
duction to Matrices. Will be invaluable to 
those without previous the 
Subject. 17/6 net from all booksellers. By 
post 18/6 from Iliffe Books Ltd., Dorset House, 
Stamford St., London, S.E.1. 


ss ELEVISION Engineering Principles and 

Practice, Vol. Ill, Waveform Generation.” 
by S. W. Ames, B.Sc.(Hons.), A.M.I.E.E., and 
D. C. Birkinshaw, M.B.E., M.A., M.1.E.E. The 
third volume of a comprehensive work on the 
fundamentals of television theory and prac- 
tice, written primarily for the instruction of 
BBC engineering staff. This volume gives the 
application in television and sinusoidal, rectan- 
gular, sawtooth and parabolic waves and shows 
the mathematical relationship between them. 
The main body of the text is devoted to the 
fundamental principles of the circuits com- 
monly used to generate such. signals, the treat- 
ment being largely descriptive in nature and 
therefore less mathematical than that of the 
previous volume. The work is intended to 
provide .a comprehensive survey of modern 
television principles and _ practice. 30/- net 
from all booksellers. By post 31/- from 
Iliffe Books Ltd., Dorset House, Stamford St., 
London, S.E.1, 


knowledge of 


SOUTHERN RADIO 
SUPPLY LTD. 


11, LITTLE NEWPORT STREET, 
LONDON, W.C.2. GERrard 6653 


GOODS AS PREVIOUSLY 
ADVERTISED STILL AVAILABLE 


Bombsight Computers; Frequency 
Crystals; Test Meters No. 1; 
Accessories for Type ‘‘38”’ and 
“‘18’’ Transreceivers, etc., etc. 
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“RELAYS—WE HAVE 100,000 PLAIN AND SLUGGED 
WHICH WE CAN OFFER AT EXTREMELY COM- 
PETITIVE PRICES TO INDUSTRIAL USERS. 

Enquiries welcome for RELAYS to meet your tequire- 
ments. Please state operating voltage and/or current 

Contact and applied voltage. ‘ 

OUR FAMOUS TRANSFORMERS. Input 200/250 v. 
Output tapped 3, 4, 5, 6. 8, 9, 10, 12, 15, 18, 20, 24, 
30 v., 2 amp., 25/-. 17, li v., 8 @., 81/-,.5 a., 25/-. 
3.5.v. 9,17 v.,1a., 13/6. P.P., Sec. 0-12-15-20-24-30 vy. 


4a., 38/6. 
ACOS CRYSTAL MIC. INSERTS. l}in. dia., 8/-. 
HIGH GRADE MINIATURE MAGNETIC EARPHO! 
complete with. ear clip, lead, plug and socket, 7/6. 
F.W. METAL RECTIFIERS. 12/6 volt, 1 a.. 7/6; 
3 a., 10/6; 4 a., 17/6; 6 a., 25/-. 

TOGGLE SWITCHES. DPDT, 3/6. SP. 1/9. 

MICRO SWITCHES make and break, 5/6. 

MAINS TRANSFORMERS AND RECTIFIER giving 
12 v. 1 a. D.C. output, 20/-. 

Ex W.D. MORSE KEYS 8/6. 4 

1,000 NEW S.T.C. FREQ. CRYSTALS. £3,760 kc/s. 
to 19,872 ke/s., 5/6 each. Plus 6d. postage. Lists 
available. 10 M/C + 3 ke/s. with holder, 33/-. 
W/W RHEOSTATS, 12 v., 5 a., 4% dia. in. 10/6, 12 v. 


1 a., 2/6. : Z 
NEW 0-1 M/A METERS. M/C 2in. WESTON F.M.,17/6. 
SET 21 H.S. TWIST DRILLS. 1/16in. to fin. in 64ths, 
Packed in wooden case, 28/6. Set 17, 15/6. 

5in. VERNIER SLIDE CALIPERS with Depth Gauge 
Q/- each. With thumb adjustment 10/6. 

6in. STEEL RULES 1/9. 12in. 2/9. Graduated 
64ths, 32nds, 16ths and }in. x 24in. 3/6. 

PENCIL BIT SOLDERING IRONS. Latest type. 
Listed 22/6. Our price 19/6. Weight 4 ozs. 

SET OF 7 B.A. Sockets 0-6 with Hex. Handle, 6/6. 
NEW MULLARD TRANSISTORS. OC71, 0044, 0C45, 
OC81D, OC81, 5/6 each. 

12 y. MINIATURE RELAYS. l}in. x lin. x lin. 
Weight 13 oz. 2 c/o., 9/6. 

RELAYS—12 v. or 6 v., 2 make, 8/6, 

Key Switches, 2 C/O., 3/-; with lock, 4/-, \ 
ERICSSON UNISELECTOR SWITCHES 
Single Coil 75 ohm, 6 bank 25-way and 3 bank 50-way 
50 v. D.C. at 37/6 each. Special prices for Quantities, 
NEW AMERICAN TRANSMITTER CONDENSERS 


SPLIT STATOR 0-19 PFD. also 8-25 PFD., 17/6. 


Lists sent on request. All post paid. Stamps please. 

GERMANIUM POWER RECTIFIERS mounted on Ali- 

Fins D.C. Output 25v. 25a,.. 45/-. - 
SPECIAL OFFER 

23” BENCH VICES 17/6. POCKET SCREWDRIVER 

KIT in plastic case with 3 blades 3-Philips—collet 

handle, 8/6. 


THE 


RADIO & ELECTRICAL MART 


P.O. Box 9 G.P.O. Tunbridge Welis, Kent. 
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NYLON : P.T.F.E. 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
No quantity too small. List on application, 
BRASS . COPPER . BRONZE 
ALUMINIUM . LIGHT ALLOYS 
STAINLESS STEEL 


H. ROLLET & Co. Ltd. 


Howie Street, S.W.11. BATtersea 7872 
ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS, GLASGOW 
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Instrumentation at its best... 


AIIM — Ar 

SIFAM ELECTRICAL INSTRUMENT CO. LTD. 

WOODLAND ROAD, TORQUAY Tel: 3822/3 
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NEW ITEMS | 


eS available 


FROM WEBB’S 


@ G& D “FALCON” TRANSMITTER 
20 watts mobile or mains for 144 Mc/s 
£50. 8. Od. 
@ PYE “SOLENT’’ PORTABLE | 
DIRECTION-FINDING RADIO 
For yachtsmen. £51.9. 0d. 
@ EDDYSTONE “EC10” £48.0. 0d. 


@ EDDYSTONE “EA12” £185 . 0 . Od. 
WEBB’S RADIO 


14, Soho Street, Oxtord Street, Londoms 


W.1. Tel: GER 
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Brand new Ex-Government Meters at 
. fraction of original cost. 

ALL METERS 2/6d POSTAGE except 
where otherwise stated. 
VOLTMETERS 
0-160 volt A.C./D.C. moving iron volt- 
meters, magnificent instruments in polished 
wooden cases with leather carrying handle, 
8” mirror scale with knife edge pointer, 

55/-, carriage 5/-. 
Multi-range portable test meters, 1,000 
ohms per volt (F.S.D. only 1 m/a) 19 ranges, 
up to 5,000 volts A.C. {or D.C complete 
with prods in wooden carrying case and 
instructions, £4/5/-, post 4/-. 
‘3-0-3 Portable D.C. Voltmeters with test 
prods and leads in baize lined real hide 
carrying case, complete with strap, 15/-. 
AMMETERS 
BRAND NEW. EX-ADMIRALTY 
.METERS, all strong high grade movements, 
must have cost the Admiralty over £10 each. 
Yours for a few shillings only—read on. 
150-0-150 D.C. Ammeter in grey metal 
case (with legs) very superior movement 
(actual deflection 15-0-15 m/a) requires 
external shunt, 20/-, post 4/-. 
0-60 Amp. ‘A.C. Meter (333 cycles) in 
8” x 6” iron case (internal shunt) with pro- 
vision for illumination, shock proof mount- 
ing, first grade movement, 17/6, post 4/-. 
180-280 volt D.C. Meter, physically as 
above, 20/-, post 4/-. 
60-0-60 amp. D.C. Meter, as above, external 
shunt required, 20/-, post 4/-. 
400-0-400 amp. D.C. Meter, as above, 
external shunt required, 20/-, post 4/-. 
MILLIAMMETERS 
15-0-15 m/a Moving Coil, D.C., 2%”, 
round, 35/-. 
0-500 m/a Thermo Couple, A.C. R.F. 2”, 
round, 15/-. 
LARGEST STOCK OF EX-GOVERN- 
MENT METERS IN THE MIDLANDS. 
SEND REQUIREMENTS FOR QUOTE 
OR S.A.E. FOR LIST 


R. SANKEY 


Regal Cinema, Atherstone, Warwickshire 
Telephone: Atherstone 2220/3210 
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WIRELESS WORLD 


LAWSON _ Direct 
LAWSON TUBE WITH NEW SILVER 
ACTIVATED SCREEN AND 

(OO7 “MICRO FINE” ALUMINISED 


75 


LIGHT 
OUTPUT 


so 


25 
SIMILAR TUBE REBUILT 
OR REGUNNEO BUT NOT 
RESCREENED 


BRILLIANCE CONTROL ——?—- 


EXPRESS PASSENGER 

TRAIN SERVICE 

Our service is country wide and 
whether. you live in the Outer 
Hebrides or at No. 10 we can 
guarantee the finest and fastest 
CRT service in Great Britain. 


output. 


Full fitting instructions with every 
tube. 


LAWSON TUBES 


2, PEACHFIELD CLOSE, 
- MALVERN WELLS, WORGCS. 


TEL.: 2100 


TELEVISION TUBES 


12 MONTHS FULL REPLACEMENT 
GUARANTEE 


DESIGNED FOR 
PERFORMANCE 


The modern Lawson Television tubes are specially designed to 
give the older types of television set very much improved 
performance. 
brighter with better contrast, exclusive 
trolled thickness aluminising gives 50 per cent. more light 
New small anode aperture electron guns by Mullard, 
Mazda, G.E.C., Brimar, E.E., Cossor, etc., give crisp needle- 
sharp definition and focus. Silicon vacuum pumping plus depth 
formed cathodes giving very long life. 
cent. BRAND NEW (glass excepted) and is designed to 
fit exactly as the original tube, ensuring complete accuracy 
and efficiency. 


FROM STOCKS OF OVER 5,000 TUBES OF EVERY MAKE 
AND TYPE, WE CAN SUPPLY THE EXACT TUBE YOU 
REQUIRE BY RETURN. 


15’- 
19’-21’—£7: 19:0 
CARR. & INS. 7/6 


REPLACEMENT 


Their new silver activated screens are much 
“* micro fine ’’ con- 


Each tube is 100 per 


12’—£4:10:0 Terms C.O.D. c.w.O 
14”°—£5: 10:0 


17’—£5: 19:0 


or 


Gladly refunded if you 
wish to return your old 
tube (excluding 1/2in.). 


10/- 
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“THE 
FERRITE -WINDING 
WIZARDS! 


(Scientific & Mobile) LTD 


Newport Pagnell, Bucks. Tel: 401/2 


DAMAGED METER? 


Have it repaired by Glaser 


Reduce overheads by having your damaged 
Electrical Measuring Instruments repaircd 


by L. Glaser & Co. Ltd. 
We specialise in the 
repair of all types and 
INSTRUMENT Ammeters, Microam- 
meters, Multirange Test 
Meters, Electrical Ther- 
mometers, Recording 
Instruments, etc, 
As contractors to various 
Electrical Instrument Repairers in the Industry. 
For prompt estimate and speedy delivery send 
defective instrument by registered post, or write to 
Dept. W.W.:— 
L. GLASER & CO. LTD. 
96-100, Aldersgate Street, London, E.C.1 


makes of Voltmeters, 
Government Departments, we are the leading 
Tel.: Monarch 6822 
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Record 
Cleaning & 
Maintenance 
Equipment 


Send for full details to: 


CECIL E. WATTS LTD. 


Consultant and Sound Engineer 
Darby House, Sunbury-on-Thames, Middx, 
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# ADIO Designer’s Handbook.”’ 


Editor, F. 
Langford-Smith, B.Sc., B.E:, Senior Mem- 
ber I.R.E. (U.S.A.), A.M.I1.E. (Aust.), a com- 
prehensive reference book, the work of 10 
authors and 23 collaborating engineers, contain- 
ing a vast amount of data in a readily accessibie 
form; the book is intended especially for those 
interested in the design and application of radio 
receivers or audio amplifiers. Television, radio 
transmission and industrial electronics have 
been excluded in order to limit the work to a 
reasonable size. 65/- net from all booksellers. 
By post 67/9 from Iliffe Books Ltd., Dorset 
House, Stamford St., London, S.E.1. x 


a ADIO Interference Suppression as Applied 

to Radio and Television Reception.’’ 
By G. L. Stephens, A.M.I.E.E. 2nd Ed. An 
up-to-date guide to the various methods of sup- 
pressing electrical interference with radio and 
television reception. Many practical applica- 
tions are given, particular attention being paid 
to the problem of interference at television fre- 
quencies. Other chapters deal with the design 
and choice of suppressor components, methods 
of locating the source of interference, and sup- 
pression of the receiver itself. 10/6 net from 
all booksellers. By post 11/2 from Iliffe Books 


Ltd., Dorset House, Stamford St., London, 

S.E.1. 

as LS gaiwale Thoughts on Radio Theory.’”’ By 
Cathode Ray of ‘‘ Wireless World.’’ Forty- 


four articles reprinted from popular ‘* Wireless 
World ’’ series, in which the author examines 
various aspects of elementary radio science, 
explains them clearly, and shows that there 
may be more behind them than is apparent 
from the usual text-book. This volume deals 
with basic ideas; circuit elements and tech- 
niques; circuit calculations; and some matters 
in lighter mood. An entertaining and helpful 
text-book for the student, refresher course for 
the engineer and reference book for all com- 
bined. 35/- net, from all booksellers. By post 
36/4 from Iliffe Books Ltd., Dorset House, 
Stamford St., London. S.E.1. 


| TANNOY: 


For sound sense 


WEST NORWOOD LONDON SE27 
GIPSY HILL 1131 
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RADIO TESTERS AND 
TROUBLE SHOOTERS (Expd.) 


For Expanding Company. 
Top Rates and Excellent 
Prospects. 


Telephone ADVance 5257 
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ALY 


Electrolytic 
'§ Capacitors 


* Electronic Flash 


* Energy Storage 
* Motor Starters 


DALY (Condensers) LTD 
Ealing Green: Ealing: London-W5 
EAL 3127-Cables: Dalycon:London 


DALY 
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* Model ‘‘770R" Very High Fre- 
quency receiver, covering from 
19 Mcjs to 165 Mc/s in six ranges. 
Accepts AM, FM and CW. High 
sensitivity, fine control, thoroughly 
reliable. 


Wireless World 


Model ''850/2"' General Purpose 
LF/MF receiver. Six ranges give 
a coverage of 10 kc/s to 600 kc/s. 
Full communications facilities and 
suitable for all climates. 


Model “770U" Ultra High 
Frequency receiver, covering 
from 150 Mc/s to 500 Mc/s. Excel- 
lent performance throughout and 
suitable for receiving either FM or 
AM signals. 


EDDY STONE 


COMMUNICATIONS RECEIVER 


FOR ANY FREQUENCY serween 10kcé anv 1000Mcs 


Model ''770S" Extra High Fre. 
quency receiver, with coverage 
from 500 Mc/s to 1000 Mc/s. Coarse 
and fine tuning controls permit 
excellent frequency resolution. 


High performancé and possesses: 


many special features, 


Model 830/2 Wide Range Com- 
munications receiver. Nine 
ranges, 300 kc/s to 30 Mc/s. Eight 
spot frequency crystal controlled 
positions. Many refinements includ- 
ing incremental tuning, variable 
selectivity, sideband selection, crys- 
tal calibrator. 


Model ‘'880/2'' High Stability 
HF receiver. Superb specification 
and performance, as necessary to 
meet professional requirements. 
Range 500 kc/s to 30 Mc/s. Setting 
accuracy within 500 c/s. Combines 
the advantages of crystal control 
with continuous tuning. 


ill 


Please write for full Technical Specifications to the Manufacturers 


STRATTON & CO. LTD., BIRMINGHAM, 31 
TELEX: 33708. 


Telephone: PRlory 2231/4 
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Ersin Multicore Savbit 
Type 1 alloy containing 5 
Cores of non-corrosive flux 
is supplied to factories at 
bulk prices on7 Ib. reels. 
16 and 18 s.w.g. are the 
diameters most suitable for 
the majority of soldering 
processes. Supplies are also 
available on | lb. reels. 


The Size 1 Carton contains 
approximately 37 ft. of 
18 s.w.g. SAVBIT. It is also 
supplied in 14 s.w.g. and 
16 s.w.g. Obtainable from 
radio and electrical stores, 
Ersin Multicore 5-core 
Solder is also supplied in 4 
specifications of Standard 
Tin/Lead alloys. 

Price 5/- cach (subject). 


This 3-in-1 tool strips 
insulation without nicking 
the wire, cuts wire cleanly 
and splits extruded plastic 
twin flex. Adjustable to 
most wire thicknesses, 
3/6 each (subject). 
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Electronic equipment, however expensive, is only 
Kee <a , RE ee 
as reliable as the solder used in it. Ersin Multicore 
« EE ae ee ee a 
has been proved on production lines throughout 
the world to be today’s most dependable and most 


he SRR 
ieee 


A new 3-core SAVBIT alloy 
with 362P flux has less than 
half the flux percentage of 
standard Ersin Multicore 
Solder. An exclusive agent 
PENTACOL combined with the Packed in Carton, 
flux promotes extra rapid spread. Price 15/- each 
Fr (subject). 


‘Ask for the Size 12 
SAVBIT reel containing 
145 ft. of 18 s.w.g. 
SAVBIT Type I alloy. 


No tangling! Here’s 
solder in a continuous coil 
which you can use direct 
from its handy free stand- 
ing dispenser. Simply pull 
out—and solder! The dis- 
penser contains 14 feet of 
18 s.w.g. 5 core SAVBIT 
Alloy suitable for TV, 
radio and electrical joints. 
Price 2/6 each (subject). 


H.M.P. (Melting point 296°C) 
P.T. (Melting point 232°C) 
L.M.P. (Melting point 179°C) 
T.L.C. (Melting point 145°C) 


Gives you a professional.touch! This handy precision 
tool lets you edit tapes quickly and accurately—with . 
no tape wastage and no post-editing clicks. The Bib’ ~ 
Tape Splicer can be mounted directly on the tape 
deck. It uses all your odd lengths of tape, and pays 
for itself in tape saving over and over again. 

Bib value at 18/6! 


Multicore Solders are covered by British Patent Nos. 433194, 
675594, 794763, 721881. 


MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. BOXMOOR 3636 


The finest cored solder in the world 


CMMS.27 
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